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SECTION 02 41 19 - SELECTIVE DEMOLITION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division 1 Specification Sections, apply to this 

Section.

1.2 SUMMARY

A. This Section includes the following:

1. Demolition and removal of selected portions of a building or structure.

2. Repair procedures for selective demolition operations.

1.3 DEFINITIONS

A. Remove:  Carefully detach items from existing construction and legally dispose of them 

off-site, unless indicated to be removed and salvaged or removed and reinstalled.

B. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, 

and reinstall them where indicated.

C. Existing to Remain:  Existing items of construction that are not to be removed and that 

are not otherwise indicated to be removed, removed and salvaged, or removed and 

reinstalled.

1.4 MATERIALS OWNERSHIP

A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 

indicated to remain Owner's property, demolished materials shall become Contractor's 

property and shall be removed from Project site.

1.5 SUBMITTALS

A. Proposed Dust-Control and Noise-Control Measures:  Submit statement or drawing that 

indicates the measures proposed for use, proposed locations, and proposed time 

frame for their operation.  Identify options if proposed measures are later determined to 

be inadequate.

1.6 PROJECT CONDITIONS

A. Owner will occupy portions of building immediately adjacent to selective demolition 

area.  Conduct selective demolition so Owner's operations will not be disrupted.  

Provide not less than 72 hours' notice to Owner of activities that will affect Owner's 

operations.
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B. Maintain access to existing walkways, corridors, and other adjacent occupied or used 

facilities.

1. Do not close or obstruct walkways, corridors, or other occupied or used facilities 

without written permission from authorities having jurisdiction.

C. Owner assumes no responsibility for condition of areas to be selectively demolished.

1. Conditions existing at time of inspection for bidding purpose will be maintained 

by Owner as far as practical.

D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in 

the Work.

1. If materials suspected of containing hazardous materials are encountered in the 

work, Contractor will be responsible for removal and disposal of all materials.  A 

copy of an Asbestos Report will be provided to the Contractor prior to 

construction beginning.  See Bid Proposal for unit price to remove hazardous 

materials.

E. Storage or sale of removed items or materials on-site will not be permitted.

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations.

1. Maintain fire-protection facilities in service during selective demolition operations.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that utilities have been disconnected and capped.

B. Survey existing conditions and correlate with requirements indicated to determine 

extent of selective demolition required.

C. When unanticipated mechanical, electrical, or structural elements that conflict with 

intended function or design are encountered, investigate and measure the nature and 

extent of conflict.  Promptly submit a written report to Architect.

3.2 UTILITY SERVICES

A. Existing Utilities:  Maintain services indicated to remain and protect them against 

damage during selective demolition operations.

B. Do not interrupt existing utilities serving occupied or operating facilities unless authorized 

in writing by Owner and authorities having jurisdiction.  Provide temporary services 

during interruptions to existing utilities, as acceptable to Owner and to authorities 

having jurisdiction.
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1. Provide at least 72 hours' notice to Owner if shutdown of service is required during 

changeover.

C. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated utilities 

serving areas to be selectively demolished.

3.3 PREPARATION

A. Temporary Enclosures:  Provide temporary enclosures for protection of existing building 

and construction, in progress and completed, from exposure, foul weather, other 

construction operations, and similar activities.  Provide temporary weathertight 

enclosure for building exterior.

1. Where heating or cooling is needed and permanent enclosure is not complete, 

provide insulated temporary enclosures.  Coordinate enclosure with ventilating 

and material drying or curing requirements to avoid dangerous conditions and 

effects.

B. Temporary Partitions:  Erect and maintain dustproof partitions and temporary enclosures 

to limit dust and dirt migration and to separate areas from fumes and noise.

3.4 SELECTIVE DEMOLITION

A. General:  Demolish and remove existing construction only to the extent required by 

new construction and as indicated.  Use methods required to complete the Work within 

limitations of governing regulations and as follows:

1. Neatly cut openings and holes plumb, square, and true to dimensions required.  

Use cutting methods least likely to damage construction to remain or adjoining 

construction.  Use hand tools or small power tools designed for sawing or grinding, 

not hammering and chopping, to minimize disturbance of adjacent surfaces.  

Temporarily cover openings to remain.

2. Cut or drill from the exposed or finished side into concealed surfaces to avoid 

marring existing finished surfaces.

3. Dispose of demolished items and materials promptly.

B. Existing Facilities:  Comply with building manager's requirements for using and 

protecting building facilities during selective demolition operations.

3.5 DISPOSAL OF DEMOLISHED MATERIALS

A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials 

to accumulate on-site.

B. Burning:  Do not burn demolished materials.

C. Disposal:  Transport demolished materials off Owner's property and legally dispose of 

them.

END OF SECTION
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SECTION 03 20 00 - CONCRETE REINFORCEMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes reinforcement for cast-in-place concrete for the following:

1. Footings.

2. Foundation walls.

3. Slabs-on-grade.

4. Suspended slabs.

B. Related Sections:

1. Division 03 Section <Concrete Forming and Accessories=.

2. Division 03 Section <Cast-in-Place Concrete=.

3. Division 31 Section "Earth Moving".

4. Division 32 Section "Concrete Paving".

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated.

B. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 

and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup 

spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical 

connections, tie spacing, hoop spacing, and supports for concrete reinforcement.

C. Material Certificates:  For each of the following, signed by manufacturers:

1. Steel reinforcement and accessories.

D. Field quality-control reports.

1.4 QUALITY ASSURANCE

A. ACI Publications:  Comply with the following unless modified by requirements in the 

Contract Documents:

1. ACI 301, "Specifications for Structural Concrete.=
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2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

B. Preinstallation Conference:  Comply with Specification Section 033000 Cast-in-Place 

Concrete.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending 

and damage.  Avoid damaging coatings on steel reinforcement.

PART 2 - PRODUCTS

2.1 STEEL REINFORCEMENT

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed.

B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed.

C. Plain-Steel Wire:  ASTM A 82/A 82M, as drawn.

D. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-

drawn steel wire into flat sheets.

2.2 REINFORCEMENT ACCESSORIES

A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 

fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar 

supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 

Standard Practice," of greater compressive strength than concrete and as follows:

1. For concrete surfaces exposed to view where legs of wire bar supports contact 

forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel 

bar supports.

2.3 FABRICATING REINFORCEMENT

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

PART 3 - EXECUTION

3.1 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for 

adjoining work that is attached to or supported by cast-in-place concrete.  Use setting 
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drawings, templates, diagrams, instructions, and directions furnished with items to be 

embedded.

1. Install anchor rods, accurately located, to elevations required and complying 

with tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel 

Buildings and Bridges."

3.2 STEEL REINFORCEMENT

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor 

retarder before placing concrete.

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials 

that would reduce bond to concrete.

C. Accurately position, support, and secure reinforcement against displacement.  Locate 

and support reinforcement with bar supports to maintain minimum concrete cover.  Do 

not tack weld crossing reinforcing bars.

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced 

to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh 

spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in either 

direction.  Lace overlaps with wire.

3.3 FIELD QUALITY CONTROL

A. Testing and Inspecting:  Owner will engage a special inspector and qualified testing 

and inspecting agency to perform field tests and inspections and prepare test reports.

B. Inspections:

1. Steel reinforcement placement.

2. Headed bolts and studs.

  END OF SECTION
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SECTION 03 53 003 CONCRETE TOPPING

PART 1 - GENERAL

1.1 SUMMARY

A. Work Included:  Provide and install concrete toppings (cementitious underlayments), 

complete, as shown on Drawings and as specified, including:

1. Miscellaneous tapers and warps for alignment of top-of-finish flooring at transitions 

between materials of different heights and thickness, including:

a. Section 093000 3 Tile.

b. Section 096519 3 Resilient Tile Flooring.

c. Section 096813 3 Tile Carpeting

d. Concrete Floors without finish or painted finish.

2. Remedial correction of interior floor slabs to provide specified floor flatness as 

specified in Section 033000 3 Cast-in-Place Concrete; at no additional cost to 

Owner.

B. Work Specified Elsewhere:

1. Section 033000 3 Cast-in-Place Concrete. Use concrete from this Section when the 

thickness is at least 2-inches.

2. Section 0930003 Tile; Polymer-modified mortars for tile assemblies sloped to drains.

1.2 SUBMITTALS

A. Comply with requirements of Section 013300 3 Submittal Requirements.

B. Product Data:  Manufacturer's literature describing materials and specifications for mixing, 

placing, curing, and protecting.

1.3 QUALITY ASSURANCE

A. Applicator:  Approved and trained by manufacturer.

B. Design Criteria:

1. Compressive Strength:  Minimum 4,100-PSI at 28 Days per ASTM C109.

1.4 PRODUCT HANDLING

A. Delivery:  Deliver and store packaged materials in original containers with seals unbroken 

and labels intact until time of use.
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B. Storage:  Ensure storage facilities are weathertight and dry.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. General:  Ardex Inc; Dependable Inc; or equal. Ardex products are specified as Basis-of-

Design

2.2 MATERIALS

A. Concrete Topping Types:

1. Self-Leveling Type for Interior Applications:  Ardex K-15, or approved equal; 4,100-PSI 

compressive strength, 16-hour curing time. Installs from feather-edge depth to 1 

1/2-inch depth without aggregate; installs up to 5-inch depth with addition of 

aggregate per manufacturer9s written instructions.

2. Trowelable Fast-Setting Patch Type for Interior Applications:  Ardex SD-P, or equal; 

4,200-PSI compressive strength, 1-hour curing time. Installs from feather-edge depth 

to 1-inch depth without aggregate; installs up to 3-inch depth with addition of 

aggregate per manufacturer9s written instructions.

3. Fast-Setting, Self-Leveling Type for Interior Applications: Ardex SD-T, or equal; 6,100-

PSI compressive strength, 2-hour curing time. Installs from 1/4-inch to 2-inch depth 

without addition of aggregate, and up to 5-inches depth with addition of 

aggregate per manufacturer9s written instructions.

4. Weather-Resistant, Self-Leveling Type for Interior Applications: Ardex A-300, 3,200-PSI 

compressive strength. Installs from 1/4-inch depth to 1/2-inch depth without 

aggregate; installs up to 3/4-inch depth with addition of aggregate per 

manufacturer9s written instructions.

5. Polymer-Reinforced, Weather-Resistant Type for Interior Applications: Ardex Poly-

Top, 5,500-PSI compressive strength. Installs from 1/4-inch depth to 1-inch depth 

without aggregate; installs up to 2-inch depth with addition of aggregate per 

manufacturer9s written instructions.

6. Trowelable Fast-Setting Patch Type for Interior Applications: Ardex CD, 4,000-PSI 

compressive strength. Installs from 1/16-inch depth to 1/2-inch depth without 

aggregate.

B. Primer:  Ardex P-51, or equal, and as recommended in writing by the topping manufacturer 

for the substrata to receive topping.

C. Aggregate: 

 

1. Sand:  1/16-inch or less washed masonry sand, mortar sand, or plaster 
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sand.

2. Gravel:  3/8-inch pea gravel.

D. Water:  Clean and potable, free from impurities detrimental to underlayment.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:  Examine substrate and verify that surfaces are free from debris 

and are reasonably clean and dry and that conditions are otherwise suitable to receive 

topping.  Do not start Work until conditions are satisfactory.

3.2 PREPARATION

A. Cracks and Voids:  Fill with trowelable fast-setting patch type concrete topping.

3.3 MIXES

A. General:  Mix concrete toppings per manufacturer's recommendations.

B. Aggregates:  Add sand or gravel aggregates to topping mix per manufacturer's 

recommendations for topping thickness.

3.4 INSTALLATION

A. General:  Prime substrates, mix materials, and place toppings per manufacturer's 

recommendations.

B. Thickness:  Install to thickness as shown or as required, spreading and screeding to smooth 

surface; abut level to existing surface.

C. Edge Forms:  Provide as required.

D. Ramps and Slopes to Drains:  Including other accommodations for level changes; form with 

trowelable fast-setting patch type cementitious underlayment.

1. Sloped-to-Drain Setting bed materials for Patient Bathrooms, Showers and Tub 

Rooms provided in 093000 3 Tile.

E. Finish:  As recommended by flooring manufacturer for reception of specified finish materials.

F. Exterior Work:  Provide weather-resistant toppings at concealed locations or at the written 

direction of the Owner. 

G. Transitions between Floor Finishes of differing thickness:

1. General:  Provide concrete topping as required to align top-of-finish floor where 

flooring materials of different thickness meet.
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2. Performance Criteria:

a. Provide concrete topping as required so that all offsets between adjacent 

floor materials are 1/8-inch or less.

b. Warp-applied concrete topping with a slope no greater than 1 inch in 48 

inches, or a length of slope no less than 18 inches, whichever produces the 

more gentle transition.

3. Locations: Provide at locations where transitions between the following floor finishes 

occur that result in a vertical offset of greater than 1/8-inch: 

a. Section 093000 3 Tile.

b. Section 096519 3 Resilient Flooring.

c. Section 096813 3 Tile Carpeting.

d. Concrete Floors without finish or painted finish.

3.5 CURING

A. General:  Allow concrete topping to harden as recommended by manufacturer.

B. Traffic:  Do not permit traffic on topping during hardening period; minimum 2 hours or 

longer.

C. Loading:  Do not load floors until reasonable strength has been achieved.  Evenly distribute 

any loading on topping and prohibit concentrated loading.

D. Conditions:  Maintain adequate ventilation and temperature above 50 degrees F. until 

topping is dry.

3.6 CLEANING AND REPAIR

A. General:  Repair concrete topping damaged after installation as a result of other trades 

prior to installation of scheduled floor finish, if any, at no additional cost to Owner.

END OF SECTION



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

METAL FABRICATIONS 05 50 10 - 1

SECTION 05 50 10 3 MISCELLANEOUS METAL FABRICATIONS

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish labor, materials, tools, equipment, and services for Miscellaneous Metal 

Fabrications, as indicated, in accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 QUALITY ASSURANCE

A. ASTM International:

1. ASTM A27 Standard Specification for Steel Castings, Carbon, for General 

Application

2. ASTM A36 Standard Specification for Carbon Structural Steel

3. ASTM A47 Standard Specification for Ferritic Malleable Iron Castings

4. ASTM A48 Standard Specification for Gray Iron Castings

5. ASTM A53 Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-

Coated, Welded and Seamless

6. ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products

7. ASTM A148 Standard Specification for Steel Castings, High Strength, for Structural 

Purposes

8. ASTM A197 Standard Specification for Cupola Malleable Iron

9. ASTM A276 Standard Specification for Stainless Steel Bars and Shapes

10. ASTM A307 Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 

60)000 PSI Tensile Strength

11. ASTM A325 Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 

ksi Minimum Tensile Strength

12. ASTM A354 Standard Specification for Quenched and Tempered Alloy Steel Bolts, 

Studs, and Other Externally Threaded Fasteners

13. ASTM A480 Standard Specification for General Requirements for Flat-Rolled Stainless 

and Heat-Resisting Steel Plate, Sheet, and Strip

14. ASTM A484 Standard Specification for General Requirements for Stainless Steel Bars, 

Billets, and Forgings

15. ASTM A653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 

Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process

16. ASTM A666 Standard Specification for Annealed or Cold-Worked Austenitic Stainless 

Steel Sheet, Strip, Plate, and Flat Bar

17. ASTM A668 Standard Specification for Steel Forgings, Carbon and Alloy, for General 

Industrial Use

18. ASTM A992 Standard Specification for Structural Steel Shapes

19. ASTM B26 Standard Specification for Aluminum-Alloy Sand Castings

20. ASTM B209 Standard Specification for Aluminum and Aluminum-Alloy Sheet and 

Plate

21. ASTM B221 Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars, 

Rods, Wire, Profiles, and Tubes

22. ASTM B308 Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural 

Profiles
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B. American Society of Mechanical Engineers (ASME):

1. ANSI/ASME-A17.1 Handbook on Safety Code for Elevators and Escalators

C. American Institute of Steel Construction (AISC) 

1. Steel Construction Manual

D. American Iron and Steel Institute (AISI):

1. Specification for the Design of Cold-Formed Steel Structural Members.

E. American Welding Society (AWS):

1. ANSI/AWS C1.1M/C1.1 Recommended Practices for Resistance Welding

2. ANSI/AWS D1.1 Structural Welding Code - Steel.

3. ANSI/AWS D1.3 Structural Welding Code - Sheet Steel.

F. National Association of Architectural Metals Manufacturers (NAAMM):

1. Class 1, Architectural, per NAAMM AMP-555, Code of Standard Practice for the 

Architectural Industry. 

1.3 SUBMITTALS

A. Shop Drawings:

1. Plans and elevations showing members and connections.

2. Anchors and accessory items.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Materials Listed:

1. Base: As noted.

B. Galvanizing Repair Paint:

1. Base:

a. Tnemec. 

2. Optional:

a. ZRC Worldwide.

b. Sherwin-Williams.

C. Shop Primer:

1. Base:

a. As recommended by finish coat manufacturer for substrate.

2. Optional:

a. Sherwin-Williams.

b. Tnemec.

D. Non-shrink Grout:

1. Base:

a. Dayton Superior Corporation.

2. Optional:

a. Sauereisen.

b. CGM Building Products.

E. Decorative Bollard Covers:

1. Base:

a. Innoplast



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

METAL FABRICATIONS 05 50 10 - 3

F. Other manufacturers desiring approval comply with Section 00 26 00.

2.2 MATERIALS

A. Structural Steel: 

1. Steel, Structural W shapes and tee9s: ASTM A992, 50KSI yield point.

2. Other steel shapes and plate: ASTM A36.

3. Pipe 3 Round ASTM A53 Grade B.

4. Tubing square or rectangular: ASTM A500, grade-B, 46KSI minimum.

B. Cast Steel: 

1. ASTM A27, Grade-65-35; and ASTM A148, Grade-80-50.

C. Steel Forgings: 

1. ASTM A668.

D. Bolts: 

1. ASTM A307, ASTM A325, ASTM A354.

E. Filler Metal: 

1. AWS Standards.

F. Cast Iron: 

1. ASTM A48, Class 30, minimum 30,000 PSI tensile.

G. Malleable Iron: 

1. ASTM A47 and ASTM A197.

H. Aluminum: 

1. ASTM B308 for particular alloy in standard shapes and extrusions.

2. ASTM B26 for castings.

I. Stainless Steel: 

1. ASTM A484 and ASTM A276.

2. Concealed: Type 302 or Type 304.

3. Exposed: Type 304.

a. Finish: ASTM A480 AISI finish #4, unless otherwise indicated.

4. Exposed: Type 316.

a. Finish: ASTM A480 AISI finish #4, unless otherwise indicated.

J. Masonry Anchorage Devices:

1. Standard manufactured items.

2. Lead expansion shields for machine screws and bolts 1/4 IN and smaller: Head out 

embedded nut type.

3. For machine screws and bolts larger than 1/4 IN: Manufacturers9 standard.

4. Bolt anchor expansion shields for lag bolts: Zinc alloy, long shield anchors.

5. Bolt anchor expansion shields for bolts: Closed end bottom bearing type.

6. Anchor to embed or set device in setting compound or epoxy grout where shown.

K. Fasteners:

1. Galvanized or stainless where built into exterior walls.

2. Select fasteners for type, grade and class required.

3. Bolts and Nuts: Regular hexagon head ASTM A307, Grade-A.

4. Lag Bolts: Square or octagonal head type.

5. Machine Screws: Cadmium plated steel.

6. Wood Screws: Flat head carbon steel.

7. Plain Washers: Round, carbon steel.
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8. Lock Washers: Helical spring carbon steel.

L. Non-shrink Grout:

1. Compressive strength: 9000 PSI at 7 days.

2. Base Product: 1107 Advantage Grout by Dayton Superior.

M. Abrasive Warning Tape:

1. Self-adhering, tape with slip resistive mineral surface.

2. Color: Safety Yellow.

3. Width: 2 IN, except where noted otherwise.

4. Tape Type 2: 

a. Base Product: Safety-Walk 530 Conformable by 3M.

b. Backing: Aluminum foil.

c. Thickness: 0.035 IN.

d. Use Type 2 at top and bottom rungs of ladders.

2.3 FABRICATION

A. Form to shapes indicated with straight lines, sharp angles, and smooth curves.

B. Shop fabricate in as large assemblies as practicable.

C. Anchorage Accessories:

1. Items required securing wood to metal, wood to masonry, metals to masonry or 

concrete, metal to metal or metal to other items.

D. Drill or punch holes with smooth edges for temporary field connections and attachment 

of work by other trades.

1. Conceal fastenings where practicable.

E. Make permanent shop and field connections with continuous fillet type welds.

1. Grind exposed welds smooth.

F. Supply items required to complete construction and installation.

G. Meet requirements specified under Structural Steel for fabricating items of structural 

nature or use.

2.4 FINISHES

A. Items not to receive coatings:

1. Surfaces scheduled to be fireproofed with spray-on material.

2. Machined surfaces.

3. Surfaces adjacent to field welds.

4. Contact surfaces of bolt connections at slip connections.

5. Top flanges of beams to receive shear connectors. 

6. Items for which no coating or field finish is specified.

B. Shop Primer for Interior Non-wet Items:

1. Primer: Coordinate with field applied finish systems specified in Section 09 91 23.

2. Apply primer for interior finish paint to following surfaces not receiving other coating:

a. Surfaces exposed on interior.

3. Clean thoroughly before priming; remove mill scale, rust, dirt, oil, and grease in 

accordance with SSPC-SP3.

4. Apply in accordance with paint manufacturer9s instructions.

a. Apply minimum 0.002 IN, dry film thickness.

C. Hot-dip Galvanized (HDG) Coating for Exterior Items:



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

METAL FABRICATIONS 05 50 10 - 5

1. Galvanize (HDG) the following items:

a. Items to be installed on site, roof or other areas that are outside of building 

enclosure walls. This shall include items attached to exterior walls of building.

b. Items to be installed in wet or humid (>70 percent RH) areas of building.

c. Partial listing of items to receive HDG:

1) Masonry lintels, ledge angles and shelf angles.

2) Pipe Bollards.

3) Exterior Ladders, Stairs and railings.

4) Exterior gratings and substructure.

5) Similar items which are exposed to weather or built-in to Exterior walls.

6) Other items indicated.

2. Clean thoroughly before galvanizing.

3. Galvanize in accordance with ASTM A123.

D. Galvanizing Repair Coating: 

1. Tnemec Series 94-H20 Hydro-Zinc.

2. ZRC Worldwide, Galvilite 221.

3. Sherwin Williams Zinc Clad III HS 100.

4. Galvanizing repair coating shall have a VOC content no greater than 250 g/L.

E. Finish Painting:

1. Exterior: See Section 09 91 13.

2. Interior: See Section 09 91 23.

2.5 METAL FABRICATIONS

A. Ladders:

1. Design to comply with the following regulations:

a. ANSI-A14.3.

b. OSHA 29 1910.27.

2. Material:

a. Exterior Ladders: Galvanized steel, painted by Section 09 91 13.

b. Interior Ladders: Shop-primed steel, painted by Section 09 91 23.

3. Side rail members: Minimum 1/2 x 2 IN.

4. Rungs: Minimum 3/4 IN round or square bars.

5. Punch rungs through side rails and weld.

6. Size to support concentrated moving load of 200 LB.

7. Minimum clearance from centerline of rung to wall or obstruction: 7 IN.

8. Minimum ladder width: 16 IN between side rails.

9. Rung spacing: 12 IN O.C.

10. Apply abrasive warning tape Type 2 to top and bottom rung of ladders.

11. Elevator pit ladders: 

a. Comply with general items above, except as amended by following:

b. Extend from bottom of pit to 4 FT above floor level.

c. Rungs: Minimum 3/4 IN round or square bars.

d. Rung clearance: 7 IN from center of rung to face of pit wall.

e. Maximum projection from wall: 8 IN or as directed by locally adopted codes 

and elevator running clearances. 

f. Comply with ANSI/ASME-A17.1.

g. Coordinate final dimensions and locations with Elevator contractor.

B. Metal Gratings:

1. Complying with NAAMM Metal Bar Grating Manual.

2. Material and thickness (except were otherwise indicated):
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a. Galvanized steel, nominal 1-1/2 IN thick.

3. Load capacity: Support minimum uniform load of 200 PSF.

4. Provide hold down clips.

5. Furnish with frames and support items of comparable material and finish.

C. Steel Support Angles, Support Frames, and Loose Lintel Steel Members:

1. ASTM A36 steel, Sizes and configurations as indicated.

2. Items to be hot dip galvanized:

a. Items to be permanently exposed to weather, high-humidity, or wet conditions.

b. Items set into exterior walls.

3. Shop Prime interior items (in non-wet areas).

D. Miscellaneous Equipment Supports:

1. ASTM A36 steel, Sizes and configurations as indicated.

2. Examples of items included:

a. Supports for Folding Partitions, Operable Walls, Coiling Doors and Grilles.

b. Supports for ICU Doors. 

c. Support of Medical Equipment including Surgical Lights, Power Columns. And 

other items indicated.

d. Ceiling hung toilet partitions.

e. Other miscellaneous support items as indicated.

3. Items to be hot dipped galvanized:

a. Items to be permanently exposed to weather, high-humidity, or wet conditions.

b. Items set into exterior walls.

4. Shop Prime interior items (in non-wet areas).

E. Bollards:

1. Provide where indicated.

2. Supply items required to complete construction and installation.

3. Minimum Workmanship Standards (unless noted otherwise): Class 1, Architectural, 

per NAAMM AMP-555, Code of Standard Practice for the Architectural Industry. 

4. Utility Bollards Type UB-1:

a. 6 IN diameter extra strength, HDG (galvanized), steel pipe.

b. Length: Unless otherwise indicated; minimum 42 IN projection above ground 

and 36 IN embedment into concrete.

c. Fabricate with welded on anchors.

d. Fill pipe with 3000 PSI concrete with rounded top.

e. Paint (in-field) by Division 09.

5. Steel Bollards with Decorative Cover Type DB-1:

a. Assembly including a concrete-filled steel pipe with a decorative cover sleeve.

b. Steel pipe bollard:

1) 6 IN diameter extra strength, hot dip galvanized steel pipe.

2) Length: Unless otherwise indicated; minimum 42 IN projection above ground 

and 36 IN embedment into concrete.

3) Fabricate with welded on anchors.

4) Fill with 3000 PSI concrete, flush at top.

c. Decorative Bollard Covers:

1) Description: 1/8 IN thick, HDPE.

2) Size as appropriate for pipe.

3) Color: To be selected by Architect.

a) Five year warranty for color-fastness, cracking and UV-resistance.

4) Dual reflective stripes near top of cover.

5) Base Product: Bollardgard by Innoplast.
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F. Slip-resistant Stair Nosings:

1. For use on exterior concrete steps.

2. Abrasive type with steel wing anchors and recessed screws to allow replacement of 

units:

3. Space anchors not over 24 IN on center.

4. Minimum 3 anchors per nosing.

5. Furnish units full width of treads.

6. Base Product: XH 300 (modified) by Balco Inc.

7. Optional:

a. Amstep Products/Div American Safety Tech.

b. Wooster Products; WP3T.

G. Diamond plate wall protection at Material Management, where indicated:

1. 1/4 IN thick checker plate. 

2.6 GAS AND LIQUID CYLINDER RESTRAINT ASSEMBLY

A. Cylinder Rack Assembly (Steel Tube Assembly):

1. Acceptable Manufacturers:  

a. Safe-T-Rack Systems, Inc.

b. Spectra Gases, Inc.

c. Matheson Tri·Gas.

d. Air Liquide.

e. Other manufacturers desiring approval comply with Section 00 26 00.

f. Substitutions are not permitted.

2. Frame members:  50mm 2 IN x 50mm 2 IN x 3mm 1/8 IN square steel tube.

3. Construction:

a. All welded construction.

b. Weld cover plates to close exposed tube ends.

c. Grind and polish welds to produce smooth surface with no visible evidence of 

welding when painted.

d. Frame shall have welded chain link or similar hardware for attachment for each 

end of chain.

e. Finish:

1) Powder coated factory finish.

2) Color shall be selected by Architect.

4. Retainer Rods:

a. Provide 6mm 1/4 IN diameter stainless steel retainer rods with turned down ends.

b. Drill 7mm 9/32 IN diameter holes in top rails to receive retaining rods.

5. Chain and Associated Hardware:

a. Chain and hardware shall be Type 304 or Type 316 stainless steel.  

b. Chain: 6mm 1/4 IN diameter, welded chain. Two chains per cylinder at high and 

low points.

c. Provide threaded connector chain link at each end and one harness clip at the 

one end: McMaster-Carr Supply Company, Suncor Stainless, Inc. Other 

manufacturers desiring approval comply with Section 00 26 00.

PART 3 - EXECUTION

3.1 INSPECTION

A. Verify suitability of substrate to accept installation.
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B. Installation constitutes acceptance of responsibility for performance.

C. Verify wall backing has been installed for wall-mounted items specified in this Section.

1. See Section 09 22 16. 

3.2 INSTALLATION

A. General:

1. Set work level, true to line, plumb.

2. Weld field connections and grind smooth.

3. Where practical, conceal fastenings.

4. Secure metal to wood with lag screws of adequate size with appropriate washers.

5. Secure metal to concrete with embedded anchors, setting compounds, caulking 

and sleeves, or setting grout.

a. Use expansion bolts, toggle bolts, or screws for light duty service.

6. Meet structural requirements for erecting items of structural nature.

7. Do not field splice fabricated items unless size requires splicing.

8. Weld splices.

9. Provide fabricated items complete with attachment devices as required to install.

B. Galvanic Repair:

1. After galvanized units have been erected and anchored apply galvanizing repair 

paint in accordance with manufacturer9s recommendations.

2. Surface preparation: Remove contaminates in accordance with SSPC SP-1.

C. Bollards:

1. Direct-buried:

a. Hole Depth: 6 IN deeper than embedment length specified for bollard.

b. Hole Diameter: 24 IN diameter for 6 IN diameter pipes.

c. Set pipe bollards plumb and to the exposure height indicated.

2. Surface-Bolted and other means of attachment: Install as detailed.

3. Fill annular space with concrete fill having a compressive strength of at least 3000 

PSI.

4. Paint or cover with decorative sleeves as scheduled.

END OF SECTION
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 SECTION 05 05 00 3 METAL FASTENERS

Part 1 - GENERAL

1.1 SUMMARY

A. Work Included: This Section establishes general standards and requirements for metal 

fasteners utilized for attachment of items to the primary structure of the building and is 

incorporated in others Sections of these specifications where referenced, including:

1. Expansion Bolts.

2. Bolts, screws and other fasteners.

B. Work Specified Elsewhere:

1. Division 5 3 Miscellaneous Metal Fabrications.

2. Division 23 3 Mechanical.

3. Division 26 3 Electrical.

1.2 SUBMITTALS 

A. Comply with provisions of Section 01 33 00 3 Submittal Procedures.

B. Product Data:  Manufacturers' information on materials, fabrication, and installation.  

Include current ICC or IAPMO Reports and other information to substantiate compliance 

with Contract Documents.

C. Substitutions:  Include with requests for substitution of fastening device type, minimum 

embedment, length, load capacity for pull out and shear, and installation torque of 

fasteners and statement that fastening devices meet or exceed requirements specified 

in Contract Documents.

1.3 QUALITY ASSURANCE

A. Field Quality Control:

1. The Owner's Testing Lab will perform and report on tests and inspections as follows:

2. Expansion Bolts:

a. Test 50 percent of drilled-in anchorages to 2.0 times the allowable load specified 

with special inspection in tension.  

b. If any anchor fails testing, test all anchors of the same category installed that day 

until twenty consecutive anchors pass, then resume the initial testing frequency.  

Cost of this testing shall be borne by Contractor.

Part 2 - PRODUCTS

2.1 MATERIALS 

A. Expansion Bolts:  Hilti, Inc.'s Kwik Bolt 3 or equal. Provide stainless steel expansion bolts for 

exterior exposure. 

B. Sheet Metal Screws:  John Wagner Associates' Grabber or equal:  Unless otherwise 

noted on Drawings, type to suit stud, track, or channel gauge and as follows.

1. Where Overlaid with Gypsum Board or Other Finish Material:

a. For Fastening to 20 Gauge and Lighter Material: No. 8 by 9/16-inch Wafer Head 

Streaker.
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b. For Fastening to 18 Gauge and Heavier Material: No. 8 by 1/2-inch Wafer Head 

Self-Drilling.

2. Where Not Overlaid with Finish Material:

a. For Fastening to 20 Gauge and Lighter Material: No. 8 by 9/16-inch Hex Head 

Streaker.

b. For Fastening to 18 Gauge and Heavier Material: No. 8 by 1/2-inch Hex Head 

Self-Drilling.

C. Nuts and Bolts:  ASTM A307 with suitable nuts, in accordance with ASTM A563, and 

washers 1/4-inch diameter, unless otherwise noted.

D. U-Bolts:  Special sizes and shapes shown; material as specified for nuts and bolts.

Part 3 - EXECUTION

3.1 INSTALLATION

A. Expansion Bolts:  Install in predrilled holes for fastening items into concrete. 

1. Install expansion bolts according to the manufacturer's instructions as to tools, torque 

and tightening procedure.

2. Expansion bolt locations and spacings:  As shown.

3. Edge Distance:  Not less than 10 bolt diameters.

4. Unless otherwise noted, install expansion bolts with manufacturer's recommended 

minimum embedments.  Embedment length is exclusive of thickness of floor 

coverings, grout pads or other overlays.

5. Do not recess expansion bolts more than one-fourth of the nominal bolt diameter.  

Abandon overdrilled holes or partially fill with nonshrink grout and redrill when grout 

has set.

6. Abandon holes if the axis of a drilled hole deviates more than 5 degrees from normal 

to the concrete surface.

7. If a concrete reinforcing bar is encountered during drilling, immediately terminate 

drilling and notify the Architect.  Subject to review and approval the SEOR, the 

Architect may authorize using one of the following procedures:

a. If the location may be shifted, fill abandoned hole with nonshrink grout and 

install expansion bolt with a minimum of 1/2 inch of sound concrete between the 

expansion bolt and the abandoned hole, or& 

b. If the location may not be shifted, use a diamond core drill to cut the rebar and 

drill the hole beyond the reinforcing such that the whole wedge portion of the 

expansion bolt can be expanded below the bar, or& 

c. If the location may not be shifted, core an oversize hole at the direction of the 

Architect and grout an acceptable anchor in place.

B. Fasten Work tightly to prevent rattle or vibration except where expansion-contraction 

tolerances are required.

C. When expansion bolts are installed through metal deck into concrete slab above, 

embedment shall not extend closer than 3/4-inch to top of concrete.  Locate at center 

of bottom flute.  Minimum embedment shall be 1-1/2-inches above top flute of decking.

D. Expansion Bolt Test Values: 

1. Test Procedure:  Apply proof test loads by means of hydraulic ram, calibrating spring 

loading device, or torque wrench without removing nut if possible.  If not possible, 

remove nut and install a threaded coupler to same tightness as original nut using a 

torque wrench.
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2. Test Equipment:  Calibrated by approved testing laboratory per standard industry 

procedures.

3. Expansion Bolts shall withstand following minimum test loads for specified wedge 

type anchors: 

Anchor Thread Size Tension Test Load Test Torque

(diameter in inches) (lbs.) (ft-lbs.)

1/4 800 10

3/8 1100 25

1/2 2000 50

5/8 2300 80

3/4 3700 150

1 5800 250

4. Acceptance Criteria:

a. Hydraulic Ram Method:  Expansion bolt is acceptable if there is no observable 

movement nor loosening of washer at application of tension test load.

b. Torque Wrench Method:  Expansion bolt is acceptable if the test torque is 

reached within one-half turn of the nut.

5. Test Timing:  Within 24 hours after expansion bolt installation and in the presence of 

the Inspector of Record.

END OF SECTION
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SECTION 05 40 00 3 COLD-FORMED METAL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Interior load-bearing wall framing.

2. Exterior non-load-bearing wall framing.

3. Gypsum sheathing and air infiltration barriers.

B. Related Sections include the following:

1. Division 5 Section "Metal Fabrications" for masonry shelf angles and connections.

2. Division 9 Section "Non-Load Bearing Steel Studs" for interior non-load-bearing, metal-stud 

framing and ceiling-suspension assemblies.

3. Division 9 Section "Gypsum Board Shaft-Wall Assemblies" for interior non-load-bearing, 

metal-stud-framed, shaft-wall assemblies.

1.3 PERFORMANCE REQUIREMENTS

A. Structural Performance:  Provide cold-formed metal framing capable of withstanding design 

loads within limits and under conditions indicated.

1. Design Loads:  As indicated in structural general notes. 

2. Deflection Limits:  Design framing systems to withstand design loads without deflections 

greater than the following:

a. Interior Load-Bearing Wall Framing:  Horizontal deflection of 1/360 of the wall height 

under a horizontal load of 5 lbf/sq. ft..

b. Exterior Non-Load-Bearing Framing:  Horizontal deflection of 1/360 of the wall height.

3. Design framing systems to provide for movement of framing members without damage or 

overstressing, sheathing failure, connection failure, undue strain on fasteners and anchors, 

or other detrimental effects when subject to a maximum ambient temperature change of 

120 deg F.

4. Design framing system to maintain clearances at openings, to allow for construction 

tolerances, and to accommodate live load deflection of primary building structure as 

follows:
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a. Upward and downward movement of 3/4 inch.

B. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed Steel 

Framing - General Provisions."

1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - Header 

Design."

2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection 

without regard for contribution of sheathing materials.

1.4 SUBMITTALS

A. Product Data:  For each type of cold-formed metal framing product and accessory indicated.

B. Shop Drawings:  Show layout, spacings, sizes, thicknesses, and types of cold-formed metal 

framing; fabrication; and fastening and anchorage details, including mechanical fasteners.  

Show reinforcing channels, opening framing, supplemental framing, strapping, bracing, bridging, 

splices, accessories, connection details, and attachment to adjoining work.

1. For cold-formed metal framing indicated to comply with design loads, include structural 

analysis data signed and sealed by the qualified professional engineer responsible for their 

preparation.

C. Welding certificates.

D. Product Test Reports:  From a qualified testing agency, unless otherwise stated, indicating that 

each of the following complies with requirements, based on evaluation of comprehensive tests 

for current products:

1. Steel sheet.

2. Expansion anchors.

3. Power-actuated anchors.

4. Mechanical fasteners.

5. Vertical deflection clips.

6. Horizontal drift deflection clips

7. Miscellaneous structural clips and accessories.

E. Research/Evaluation Reports:  For cold-formed metal framing.

1.5 QUALITY ASSURANCE

A. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities 

having jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated.

B. Product Tests:  Mill certificates or data from a qualified independent testing agency, or in-house 

testing with calibrated test equipment indicating steel sheet complies with requirements, 

including base-metal thickness, yield strength, tensile strength, total elongation, chemical 

requirements, ductility, and metallic-coating thickness.



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

COLD-FORMED METAL FRAMING 054000 - 3

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 

Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."

D. Fire-Test-Response Characteristics:  Where indicated, provide cold-formed metal framing 

identical to that of assemblies tested for fire resistance per ASTM E 119 by a testing and inspecting 

agency acceptable to authorities having jurisdiction.

E. AISI Specifications and Standards:  Comply with AISI's "North American Specification for the 

Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-Formed Steel 

Framing - General Provisions."

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Truss Design."

2. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design."

F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 

Division 1 Section "Project Management and Coordination."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Protect cold-formed metal framing from corrosion, deformation, and other damage during 

delivery, storage, and handling.

B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid 

condensation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering cold-

formed metal framing that may be incorporated into the Work include, but are not limited to, the 

following:

1. Allied Studco.

2. AllSteel Products, Inc.

3. California Expanded Metal Products Company.

4. Clark Steel Framing.

5. Consolidated Fabricators Corp.; Building Products Division.

6. Craco Metals Manufacturing, LLC.

7. Custom Stud, Inc.

8. Dale/Incor.

9. Design Shapes in Steel.

10. Dietrich Metal Framing; a Worthington Industries Company.

11. Formetal Co. Inc. (The).

12. Innovative Steel Systems.

13. MarinoWare; a division of Ware Industries.
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14. Quail Run Building Materials, Inc.

15. SCAFCO Corporation.

16. Southeastern Stud & Components, Inc.

17. Steel Construction Systems.

18. Steeler, Inc.

19. Super Stud Building Products, Inc.

20. United Metal Products, Inc.

2.2 MATERIALS

A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and 

coating weight as follows:

1. Grade:  As required by structural performance.

2. Coating:  G60.

B. Steel Sheet for Vertical Deflection Clips:  ASTM A 653/A 653M, structural steel, zinc coated, of 

grade and coating as follows:

1. Grade:  As required by structural performance.

2. Coating:  G90.

2.3 WALL FRAMING

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, 

with stiffened flanges, and as follows:

1. Minimum Base-Metal Thickness: as indicated on architectural and structural drawings. 

2. Flange Width:  as indicated on architectural and structural drawings.

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, 

unpunched, with straight flanges, and as follows:

1. Minimum Base-Metal Thickness:  Matching steel studs.

2. Flange Width:  as indicated on architectural and structural drawings.

2.4 FRAMING ACCESSORIES

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural Grade, 

Type H, metallic coated, of same grade and coating weight used for framing members.

B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise 

indicated, as follows:

1. Supplementary framing.

2. Bracing, bridging, and solid blocking.

3. Web stiffeners.
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4. Anchor clips.

5. End clips.

6. Foundation clips.

7. Gusset plates.

8. Stud kickers, knee braces, and girts.

9. Joist hangers and end closures.

10. Hole reinforcing plates.

11. Backer plates.

2.5 ANCHORS, CLIPS, AND FASTENERS

A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to 

ASTM A 123/A 123M.

B. Anchor Bolts:  ASTM F 1554, Grade 36, threaded carbon-steel headless, hooked bolts and carbon-

steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to 

ASTM A 153/A 153M, Class C.

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to sustain, 

without failure, a load equal to 5 times design load, as determined by testing per ASTM E 488 

conducted by a qualified independent testing agency.

D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, fabricated 

from corrosion-resistant materials, with capability to sustain, without failure, a load equal to 10 

times design load, as determined by testing per ASTM E 1190 conducted by a qualified 

independent testing agency.

E. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-tapping steel drill 

screws.

1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard elsewhere.

F. Welding Electrodes:  Comply with AWS standards.

2.6 GYPSUM SHEATHING 

A. Paper-Surfaced Gypsum Sheathing Board with Water-Resistant Core:  ASTM C 79, with water-

resistant material incorporated into core and with water-repellent paper bonded to core9s face, 

back, and long edges.

1. Type and Thickness:  Type X, 5/8 inch thick.

2. Edge and End Configuration:  Square.

3. Size:  Manufacturer9s standard.

4. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following:

a. Georgia-Pacific Corp.

b. National Gypsum Co.; Gold Bond Building Products Division.
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c. USG Corp.; United States Gypsum Co.

2.7 SHEATHING ACCESSORIES

A. Air-Infiltration Barrier:  Proprietary building wrap with flame-spread and smoke-developed ratings 

of less than 25 and 450, respectively, when tested according to ASTM E 84.  Provide one of the 

following products:

1. Polyethylene sheet;  0.0038 to 0.0064 inch thick; formed by spinning continuous strands of 

fine, high-density-polyethylene interconnected fibers and bonding them together by heat 

pressure; incorporated and additive to provide ultraviolet light resistance for up to 120 

days; and with a water-vapor transmission rate equaling 535 g through 1 sq. m of surface in 

24 hours according to ASTM E 96, Desiccant Method (Method A). 

a. Product  Subject compliance with requirements, provide <Tyvek Housewrap= by 

DuPont Company.

B. Fasteners:  Steel drill screws, ASTM C 954, in length recommended by sheathing  manufacturer for 

thickness of sheathing board to be attached, with organic-polymer or other corrosion-protective 

coating having a salt-spray resistance of more than 800 hours according to ASTM B 117.

C. Elastomeric Sealant:  Medium-modulus, neutral-curing silicone sealant compatible with joint 

substrates formed by gypsum sheathing and other materials, recommended by sheathing 

manufacturers for application indicated, and complying with requirements for elastomeric 

sealants specified in Division 7 Section <Joint Sealants.=

2.8 MISCELLANEOUS MATERIALS

A. Galvanizing Repair Paint:  SSPC-Paint 20 or DOD-P-21035.

B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  Mix 

at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for 

placement and hydration.

C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout containing 

selected silica sands, portland cement, shrinkage-compensating agents, and plasticizing and 

water-reducing agents, complying with ASTM C 1107, with fluid consistency and 30-minute 

working time.

D. Shims:  Load bearing, high-density multimonomer plastic, nonleaching.

E. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 

standard widths to match width of bottom track or rim track members.
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2.9 FABRICATION

A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with 

connections securely fastened, according to referenced AISI's specifications and standards, 

manufacturer's written instructions, and requirements in this Section.

1. Fabricate framing assemblies using jigs or templates.

2. Cut framing members by sawing or shearing; do not torch cut.

3. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening, 

or riveting as standard with fabricator.  Wire tying of framing members is not permitted.

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and 

quality of welds, and methods used in correcting welding work.

b. Locate mechanical fasteners and install according to Shop Drawings, with screw 

penetrating joined members by not less than three exposed screw threads.

4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw 

fastening, according to Shop Drawings.

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection 

stresses.  Lift fabricated assemblies to prevent damage or permanent distortion.

C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum 

allowable tolerance variation of 1/8 inch in 10 feet and as follows:

1. Spacing:  Space individual framing members no more than plus or minus 1/8 inch from 

plan location.  Cumulative error shall not exceed minimum fastening requirements of 

sheathing or other finishing materials.

2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-

square tolerance of 1/8 inch.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine supporting substrates and abutting structural framing for compliance with requirements 

for installation tolerances and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 PREPARATION

A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary 

framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.

B. After applying sprayed fire-resistive materials, remove only as much of these materials as needed 

to complete installation of cold-formed framing without reducing thickness of fire-resistive 

materials below that are required to obtain fire-resistance rating indicated.  Protect remaining 

fire-resistive materials from damage.

C. Install load bearing shims or grout between the underside of wall bottom track or rim track and 

the top of foundation wall or slab at stud or joist locations to ensure a uniform bearing surface on 

supporting concrete or masonry construction.

D. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top of 

foundation wall or slab at stud or joist locations.

3.3 INSTALLATION, GENERAL

A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field 

assembled.

B. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel Framing - 

General Provisions" and to manufacturer's written instructions unless more stringent requirements 

are indicated.

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, 

true-to-line joints with maximum variation in plane and true position between fabricated 

panels not exceeding 1/16 inch.

D. Install cold-formed metal framing and accessories plumb, square, and true to line, and with 

connections securely fastened.

1. Cut framing members by sawing or shearing; do not torch cut.

2. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening, 

or riveting.  Wire tying of framing members is not permitted.

a. Comply with AWS D1.3 requirements and procedures for welding, appearance and 

quality of welds, and methods used in correcting welding work.

b. Locate mechanical fasteners and install according to Shop Drawings, and 

complying with requirements for spacing, edge distances, and screw penetration.

E. Install framing members in one-piece lengths unless splice connections are indicated for track or 

tension members.
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F. Install temporary bracing and supports to secure framing and support loads comparable in 

intensity to those for which structure was designed.  Maintain braces and supports in place, 

undisturbed, until entire integrated supporting structure has been completed and permanent 

connections to framing are secured.

G. Do not bridge building expansion and control joints with cold-formed metal framing.  

Independently frame both sides of joints.

H. Install insulation, specified in Division 7 Section "Building Insulation," in built-up exterior framing 

members, such as headers, sills, boxed joists, and multiple studs at openings, that are inaccessible 

on completion of framing work.

I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard 

punched openings.

J. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a 

maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows:

1. Space individual framing members no more than plus or minus 1/8 inch from plan location.  

Cumulative error shall not exceed minimum fastening requirements of sheathing or other 

finishing materials.

3.4 GYPSUM SHEATING INSTALLATION

A. General:  Install gypsum sheathing to comply with GA-253 and manufacturer9s written 

instructions.  

B. Cut boards at penetrations, edges, and other obstructions of the work; fit tightly against abutting 

construction, except provide a 3/8-inch setback where non-load-bearing construction abuts 

structural elements.

C. Coordinate sheathing installation with flashing and joint sealant installation so these materials are 

installed in the sequence and manner that prevent exterior moisture from passing through 

completed exterior wall assembly.

D. Apply fasteners so screw heads bear tightly against face of sheathing boards but do not cut into 

facing.

E. Do not bridge building expansion joints with sheathing; cut and space edges to match spacing 

of structural support elements.

F. Vertical Installation:  Install 48-inch-wide gypsum sheathing boards vertically with vertical edges 

centered over flanges of steel studs.  Abut ends and edges of each board with those of adjacent 

boards.  Screw-attach boards at perimeter and within field of board to each steel stud at 

approximately 8 inches o.c. and set back a minimum of 3/8 inch from edges and ends of boards.

G. Air-Infiltration Barrier Application:  Cover sheathing with air-infiltration barrier as follows:

1. Cut back air-infiltration barrier ½ inch on each side of break in supporting members at 

expansion-or control-joint locations.
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2. Apply proprietary building wrap to comply with manufacturer9s written installation 

instructions. 

H. Sealing Sheathing Joints:  Seal Joints according to sheathing manufacturer9s written 

recommendations and as follows:  

I. Apply elastomeric sealant on joints and fasteners and trowl flat.  Apply sufficient quantity of 

sealant to completely cover joints and fasteners after troweling.  Seal other penetrations and 

openings.

3.5 FIELD QUALITY CONTROL

A. Field and shop welds will be subject to testing and inspecting.

B. Remove and replace work that does not comply with specified requirements.

C. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements.

3.6 REPAIRS AND PROTECTION

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and 

installed cold-formed metal framing with galvanized repair paint according to ASTM A 780 and 

manufacturer's written instructions.

B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer and 

Installer, that ensure that cold-formed metal framing is without damage or deterioration at time 

of Substantial Completion.

C. Protect paper-surfaced gypsum sheathing that will be exposed to weather for more than 30 days 

by covering exposed exterior surface of sheathing with a securely fastened air-infiltration barrier.  

Apply covering immediately after sheathing is installed.

D. Protect cutouts, corners, and joints in sheathing by filling with a flexible sealant or by applying 

tape recommended by sheathing manufacturer at time sheathing is applied.

END OF SECTION
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SECTION 06 10 00- ROUGH CARPENTRY

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish labor, materials, tools, equipment, and services for Rough Carpentry, as indicated, in 

accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

C. Work Specified Elsewhere:

1. Section 06 41 23 3 Interior Architectural Woodwork.

1.2 QUALITY ASSURANCE

A. Drawings indicate type, arrangement, and location of items of rough carpentry.

1. If variations from arrangement or profile indicated are required, notify Architect.

2. Make such variations at no added expense to Owner.

B. Contractor is responsible for fitting to recesses, including trim pieces, fillers, and closures.

C. Lumber Grading Rules and Species:

1. US Department of Commerce (DOC):

a. PS 20 American Softwood Lumber Standard.

2. Western Wood Products Association (WWPA).

3. Southern Forest Products Association (SFPA).

D. Plywood Grading Rules and Recommendations:

1. US Department of Commerce (DOC):

a. Softwood plywood: PS1 Structural Plywood.

2. American Plywood Association (APA).

E. Preservative and Fire Retardant Treatment Standards: 

1. American Wood Protection Association (AWPA):

a. AWPA U1Treated Wood.

b. AWPA P5 Standard for Waterborne Preservatives.

2. Underwriters Laboratories (UL)

3. ASTM International requirements:

a. ASTM E84 Standard Test Method for Surface Burning Characteristics

b. ASTM D2898 Standard Method of Accelerated Weathering of Fire Retardant Treated Wood 

for Fire Testing

F. Factory Marking:

1. Identify type, grade, moisture content, inspection service, producing mill, and other qualities.

2. Mark each piece of fire retardant treated material with Underwriters Laboratory Classification 

mark and fire-retardant treatment for identification.

3. International Building Code (IBC):

a. Requirements for identification and labeling.

1.3 SUBMITTALS

A. Project Information:

1. Certification of fire retardant treated material.
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PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Fire-retardant Treated Dimension Lumber and Plywood:

1. Base:

a. Hoover Treated Wood Products, Incorporated

2. Optional:

a. Lonza Group Limited 

b. Arch Wood Protection, Incorporated

c. Western Wood Preserving Company

B. Preservative Treated Lumber:

1. Base:

a. Lonza Group Limited 

2. Optional:

a. Arch Wood Protection Incorporated

b. Stella-Jones Incorporated

c. Western Wood Preserving Company

2.2 MATERIALS

A. Dimensional Lumber and Plywood:

1. Thoroughly seasoned, non-treated, well-fabricated materials.

2. Longest practical lengths and sizes.

3. Application, except where treated types are indicated:

a. Non-structural framing, blocking, backing, nailers, grounds, and similar members.

b. Other locations where indicated.

B. Fire-retardant Treated Lumber and Plywood (FRT):

1. Flame spread index: Less than 25.

2. Smoke developed index: Less than 450.

3. Free of halogens, sulfates, chlorides, arsenic, ammonium phosphate, formaldehyde, and urea 

formaldehyde.

4. Kiln dried after treatment, (KDAT). 

5. FRT material for interior and above-grade locations:

a. Base: Pyro-Guard by Hoover Treated Wood Products, Incorporated

b. Optional: 

1) Dricon FRT by Arch Wood Protection.

2) FirePro by Western Wood Preserving Company.

c. Natural wood products treated to add fire-retardant qualities.

d. Moisture content: Not more than 28 percent.

e. Interior and above grade applications include but not limited to:

1) Interior, above-grade framing, blocking, and sill plates within non-load bearing interior 

partitions that are fire rated 2 hours or less.

2) Above-grade framing, blocking, and sill plates within non-load bearing exterior walls 

that are not fire-rated.

3) Platforms and Stages.

4) Wood in concealed spaces.

5) Framing, blocking, cants and nailers within roof covering and waterproofing systems.

6) Interior sleepers and sill plates in contact with concrete slabs-on-grade.

7) Interior wood items in direct contact with exterior concrete and exterior masonry walls.

8) Window frame blocking within exterior walls.

9) Plywood backing panels for electrical, telecommunication equipment.
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10) Similar locations where wood products are indicated and building code does not 

permit non-fire-resistive treated products.

11) Above-grade dimensional lumber and plywood, unless indicated otherwise.

a) Exception: Upgrade to Exterior grade where scheduled in the following article.

6. FRT material for exterior and wet locations:

a. Base: Exterior Fire-X by Hoover Treated Wood Products, Incorporated

b. Optional: 

1) Dricon FRX by Arch Wood Protection

c. Natural wood products treated to add fire-retardant qualities plus decay and termite 

resistance. 

d. Non-leaching treatment under direct exposure to precipitation, sunlight, and effects of 

weather.

e. Exterior applications include but not limited to:

1) Fire-treated wood that is directly exposed to weather.

2) Fire-treated wood in areas of high-humidity, Greater than 80 percent RH.

3) Other areas where indicated.

C. Preservative Treated Lumber and Plywood:

1. Natural wood products treated to add decay and termite resistance. 

2. Base: 

a. FrameGuard by Lonza Group Limited

3. Optional:

a. Lumber Products by Stella-Jones Incorporated

b. Advance Guard by Western Wood Preserving Company

4. Preservatives:

a. Compatible with direct exposure to precipitation, sunlight and effects of weather.

b. Authenticate by factory marking each piece with manufacturer9s mark and applicable 

standards.

c.  Acceptable treatments:

1) Alkaline Copper Quaternary (ACQ).

2) Copper Boron Azole (CBA).

3) Borate based (BORON).

5. Lumber Species: 

a. Southern Pine.

b. Mixed Southern Pine.

c. Hem-Fir.

d. Spruce.

e. Pine.

f. Other species meeting requirements.

6. Plywood:

a. Grading: 

1) PS1, B-C Grade.

2) PS1, A-C Grade where exposed.

b. Veneers:

1) Softwood species.

2) Glue with waterproof adhesives.

7.  Moisture content:

a. Lumber: 19 percent.

b. Plywood 18 percent. 

c. Kiln dried after treatment, (KDAT). 

8. Application:

a. Below grade, or in contact with earth.
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b. Where indicated in Drawings.

D. Sill Sealing Gaskets:

1. Closed cell neoprene foam.

2. Thickness: 1/4 IN.

3. Match width of sill members indicated.

E. Adhesives for bonding furring, sleepers, sills and similar items to concrete or masonry:

1. Approved for indicated use by adhesive manufacturer. 

2. Comply with ASTM D3498.

F. Water-Repellent Preservative:

1. Treat of exposed ends of posts and beams.

2. National Wood Window and Door Association (NWWDA) tested and accepted formulation.

2.3 FASTENERS

A. General:

1. Provide fasteners of size and type indicated that comply with requirements specified for 

material and manufacture.

2. Where rough carpentry is exposed to weather, in contact with earth, pressure-preservative 

treated, or in area of high relative humidity:

a. Use fasteners with hot dip zinc coating complying with ASTM A153.

b. Use fasteners of Type 304 stainless steel.

B. Nails, Brads, and Staples:  ASTM F1667.

C. Power-Driven Fasteners: NES NER-272.

D. Wood Screws:  ASME B18.6.1.

E. Lag Bolts: ASME B18.2.1.

F. Bolts: ASTM A307, Grade A steel bolts with ASTM A563 hex nuts and washers.

G. Expansion Anchors:

1. Tested in accordance with ASTM E488.

2. Anchor bolt and sleeve assembly:

a. Masonry assemblies: Sustain load equal to 6 times load imposed when installed in unit.

b. Concrete assemblies: Sustain load equal to 4 times load imposed when installed in unit.

3. Interior applications:

a. Carbon-steel components.

b. Zinc plated to comply with ASTM B633, Class Fe/Zn 5.

4. Exterior and wet applications: 

a. Stainless Steel components, ASTM F593 and ASTM F594 Alloy Group 1 or 2.

PART 3 - EXECUTION

3.1 PREPARATION

A. Examine conditions under which work is to be installed.

B. Verify measurements, dimensions, and details before proceeding.

C. Coordinate location of furring, nailers, blocking, grounds and similar supports.

D. Correct unsatisfactory conditions.
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3.2 INSTALLATION OF ROUGH CARPENTRY

A. Form to shapes indicated.

B. Cut and fit accurately.

C. Set work to required levels and lines, plumb and true.

D. Shim as required.

E. Provide wood grounds or nailers as required for attachment of other work and surface applied 

items.

F. Grounds:

1. Dressed, key beveled lumber.

2. Minimum 1-1/2 IN wide x thickness required to bring face of ground even with finish material.

3. Remove temporary grounds when no longer required.

G. Wall Blocking:

1. Provide in-wall fire-treated wood blocking reinforcement where following items are required to 

be wall-mounted to interior walls:

a. Architectural casework, millwork, cabinets, shelving, wardrobes, and bookcases.

b. Handrails at stairwells.

c. Between studs at height of door stop, behind stop.

2. Metal wall backing: 

a. See Section 09 22 16.

H. Anchor work to support applied loading.

1. Provide washers under bolt heads and nuts.

2. Fasten plywood in accordance with APA recommendations.

3. Use fasteners of size that will not penetrate members where opposite side will be exposed to 

view or receive finish materials.

4. Predrill holes to avoid splitting wood with fasteners.

5. Do not drive threaded friction type fasteners.

3.3 INSTALLATION OF BLOCKING AND NAILERS FOR ROOFING AND PARAPETS

A. Install in accordance with ANSI/SPRI ES-1 Wind Design Standard for Edge Systems Used With Low 

Slope Roofing Systems. 

B. Minimum Wood Member Size: 2x6 IN nominal.

C. Fasteners:

1. Corrosion resistant.

a. Hot dip galvanized: Comply with ASTM A153 or ASTM A653, Class G185.

b. Stainless steel: Types 304 or 316.

2. Countersink heads of fasteners.

3. Types required for substrate conditions.

4. Fasteners of diameter and spacing required to resist forces indicated.

5. Spacing: 

a. Threaded anchor bolts; 3/8 IN or larger: 

1) Provide 5/8 IN OD washers or larger.

2) Maximum spacing:  48 IN OC.

3) Stagger 1/3 nailer width.

b. Other fastener types:

1) Maximum Spacing:

a) Typical: 12 IN OC.
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b) Up to 16 IN OC where necessary to match spacing of structural members.

2) Stagger 1/3 nailer width.

3) Install 2 fasteners and within 6 IN of nailer  ends.

D. Anchor nailers to resist minimum vertical force of 300 LBS/LF in any direction.

1. Locate fasteners approximately 4 IN from ends but not less than 3 IN. 

2. Use minimum of 3 anchors for each nailer.

3. Where members are wider than 6 IN, stagger fasteners from side to side to avoid splitting of the 

wood member.

4. Corner region enhancements:

a. Double the above listed vertical force which must be resisted.

b. Length and width of corners as prescribed by ANSI/SPRI RP-4:

1) 40 percent of the building height, but not less than 8-1/2 FT.

E. Nailers used for perimeter securement of roofing membranes:

1. Install nailers where indicated and where required to secure perimeter of membrane roofing.

2. Match height of nailers to adjacent insulation.

3. Where multiple layers are required to match depth of insulation: 

a. Attach base layer as indicated in General Requirements above.

b. Apply a bead of construction adhesive between laminations.

c. Attach subsequent layers using fastener type which is appropriate for wood-to-wood 

securement.

d. Size and locate fasteners as required to resist uplift loading indicated. 

F. Install blocking as indicated for securement of sheet metal edge flashings, parapet copings, and 

similar items.

3.4 INSTALLATION OF FIRE RETARDANT TREATED WOOD

A. Fire retardant treated lumber and plywood used in structural applications shall be applied 

according to lumber and plywood strength tables provided by manufacturer.

B. Use only fasteners approved by the manufacturer of fire-retardant-treated or preservative treated 

wood.

C. Field Cuts:

1. Dimensional Lumber: Do not rip or mill fire retardant treated lumber. 

a. Cross cuts, joining cuts, and drilling holes are permitted.

2. Plywood: Fire retardant treated plywood may be cut in any direction.

3. Field treat cuts and holes in preservative and fire retardant treated material in accordance 

with AWPA M4.

END OF SECTION
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SECTION 06 16 00 - SHEATHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Wall Sheathing.

2. Exterior Gypsum Soffit Board.

3. Fire Retardant Plywood.

4. Exterior Wall Sheathing.

B. Related Requirements:

1. Section 061053 "Rough Carpentry" for plywood backing panels.

2. Section 072729 <Fluid Applied Air and Vapor Barrier= for exterior weather barrier.

1.3 DELIVERY, STORAGE, AND HANDLING

A. Stack panels flat with spacers beneath and between each bundle to provide air 

circulation.  Protect sheathing from weather by covering with waterproof sheeting, 

securely anchored.  Provide for air circulation around stacks and under coverings.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide 

materials and construction identical to those of assemblies tested for fire resistance per 

ASTM E 119 by a testing and inspecting agency acceptable to authorities having 

jurisdiction.

2.2 EXTERIOR GYPSUM SOFFIT BOARD:  

A. ASTM C 1396/C 1396M, with manufacturer's standard edges.

B. Core:  5/8 inch (15.9 mm), Type X for use at all exterior applications.

2.3 FIRE-RETARDANT-TREATED PLYWOOD

A. General:  Use materials complying with requirements in this article that are acceptable 

to authorities having jurisdiction and with fire-test-response characteristics specified as 

determined by testing identical products per test method indicated by a qualified 

testing agency.

B. Fire-Retardant-Treated Plywood by Pressure Process:  Products with a flame-spread 

index of 25 or less when tested according to ASTM E 84, and with no evidence of 
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significant progressive combustion when the test is extended an additional 20 minutes, 

and with the flame front not extending more than 10.5 feet (3.2 m) beyond the 

centerline of the burners at any time during the test.

1. Use treatment that does not promote corrosion of metal fasteners.

2. Interior Type A:  Treated materials shall have a moisture content of 28 percent or 

less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use 

where exterior type is not indicated. Type and Thickness:  Type X, 5/8 inch thick.

3. Size:  48 by 96 inches.

4. Thickness: ½= or ¾= as indicated on the drawings.

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent.  Do not 

use material that is warped or does not comply with requirements for untreated 

material.

D. Identify fire-retardant-treated plywood with appropriate classification marking of 

qualified testing agency.

2.4 EXTERIOR WALL SHEATHING

A. 7/16= OSB Board- See structural drawings for more information regarding the shear 

walls.

1. Products:  Subject to compliance with requirements. 

2. Thickness:  7/16 inch thick.

3. Size:  48 by 96 inches.

4. Provide air and vapor barrier at all exterior areas under the exterior finish. 

2.5 FASTENERS

A. General:  Provide fasteners of size and type indicated that comply with requirements 

specified in this article for material and manufacture.

B. Nails, Brads, and Staples:  ASTM F 1667.

C. Power-Driven Fasteners:  NES NER-272.

D. Wood Screws:  ASME B18.6.1.

E. Screws for Fastening Sheathing to Cold-Formed Metal Framing:  Steel drill screws, in 

length recommended by sheathing manufacturer for thickness of sheathing to be 

attached, with organic-polymer or other corrosion-protective coating having a salt-

spray resistance of more than 800 hours according to ASTM B 117.

1. For steel framing less than 0.0329 inch thick, use screws that comply with 

ASTM C 1002.

2. For steel framing from 0.033 to 0.112 inch thick, use screws that comply with 

ASTM C 954.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Do not use materials with defects that impair quality of sheathing or pieces that are too 

small to use with minimum number of joints or optimum joint arrangement.  Arrange 

joints so that pieces do not span between fewer than three support members.

http://www.specagent.com/LookUp/?ulid=1591&mf=04&src=wd
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B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against 

abutting construction unless otherwise indicated.

C. Securely attach to substrate by fastening as indicated, complying with the following:

1. NES NER-272 for power-driven fasteners.

2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code."

3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's "International Residential Code for One- and 

Two-Family Dwellings."

D. Coordinate wall and roof sheathing installation with flashing and joint-sealant 

installation so these materials are installed in sequence and manner that prevent 

exterior moisture from passing through completed assembly.

E. Do not bridge building expansion joints; cut and space edges of panels to match 

spacing of structural support elements.

F. Coordinate sheathing installation with installation of materials installed over sheathing 

so sheathing is not exposed to precipitation or left exposed at end of the workday 

when rain is forecast.

3.2 SHEATHING INSTALLATION

A. Comply with manufacturer's written instructions.

1. Fasten gypsum sheathing to cold-formed metal framing with screws.

2. Install boards with a 3/8-inch gap where non-load-bearing construction abuts 

structural elements.

3. Install boards with a 1/4-inch gap where they abut masonry or similar materials 

that might retain moisture, to prevent wicking.

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into 

facing.

C. Horizontal Installation:  Abut ends of boards over centers of studs, and stagger end 

joints of adjacent boards not less than one stud spacing.  Attach boards at perimeter 

and within field of board to each steel stud.

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch  

from edges and ends of boards.

D. Vertical Installation:  Install board vertical edges centered over studs.  Abut ends and 

edges of each board with those of adjacent boards.  Attach boards at perimeter and 

within field of board to each stud.

1. Space fasteners approximately 8 inches o.c. and set back a minimum of 3/8 inch 

from edges and ends of boards.

E. Seal sheathing joints according to sheathing manufacturer's written instructions.

1. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply 

and trowel silicone emulsion sealant to embed entire face of tape in sealant.  

Apply sealant to exposed fasteners with a trowel so fasteners are completely 

covered.  Seal other penetrations and openings.

F. Provide Weather Barrier at Aluminum Wall System.

3.3 CEMENTITIOUS BACKER UNIT INSTALLATION

A. Install panels and treat joints according to ANSI A108.11 and manufacturer's written 

instructions for type of application indicated.
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END OF SECTION
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SECTION 06 40 23 - INTERIOR ARCHITECTURAL WOODWORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Plastic-laminate cabinets.

2. Plastic-laminate countertops.

B. Related Sections include the following:

1. Division 6 Section "Rough Carpentry" for wood furring, blocking, shims, and hanging 

strips required for installing woodwork and concealed within other construction 

before woodwork installation.

2. Division 8 Section "Flush Wood Doors." 

1.3 DEFINITIONS

A. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips 

for installing woodwork items, unless concealed within other construction before woodwork 

installation.

1.4 SUBMITTALS

A. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-

scale details, attachment devices, and other components.

B. Samples for Initial Selection:  Manufacturer's color charts consisting of units or sections of 

units showing the full range of colors, textures, and patterns available for each type of 

material indicated.

1. Plastic laminates.

2. Shop-applied transparent finishes.

C. Samples for Verification:

1. Plastic laminates, 8 by 10 inches, for each type, color, pattern, and surface finish.

2. Solid-surfacing materials, 6 inches square.

3. One sample door with required hardware.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  An experienced installer who has completed architectural 

woodwork similar in material, design, and extent to that indicated for this Project and 

whose work has resulted in construction with a record of successful in-service performance.
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B. Fabricator Qualifications:  A firm experienced in producing architectural woodwork similar 

to that indicated for this Project and with a record of successful in-service performance, as 

well as sufficient production capacity to produce required units.

C. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork 

Quality Standards" for grades of interior architectural woodwork, construction, finishes, and 

other requirements.

1. AWI Certification is NOT required for this project.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Do not deliver woodwork until painting and similar operations that could damage 

woodwork have been completed in installation areas.  If woodwork must be stored in other 

than installation areas, store only in areas where environmental conditions comply with 

requirements specified in "Project Conditions" Article.

1.7 PROJECT CONDITIONS

A. Environmental Limitations:  Do not deliver or install woodwork until building is enclosed, wet 

work is complete, and HVAC system is operating and maintaining temperature and relative 

humidity at occupancy levels during the remainder of the construction period.

B. Field Measurements:  Where woodwork is indicated to fit to other construction, verify 

dimensions of other construction by field measurements before fabrication and indicate 

measurements on Shop Drawings.  Coordinate fabrication schedule with construction 

progress to avoid delaying the Work.

1. Established Dimensions:  Where field measurements cannot be made without 

delaying the Work, establish dimensions and proceed with fabricating woodwork 

without field measurements.  Provide allowance for trimming at site, and coordinate 

construction to ensure that actual dimensions correspond to established dimensions.

1.8 COORDINATION

A. Coordinate sizes and locations of framing, blocking, furring, reinforcements, and other 

related units of Work specified in other Sections to ensure that interior architectural 

woodwork can be supported and installed as indicated.

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. Approved Mills:

1. Huetter Mill and Cabinet Company.

2. Granite Mill and Fixture Company.

3. Anderson Mill, Inc.

4. Shelley Cabinet Company.

5. Lloyd9s Commercial Casework

6. Innovative Wood Design

7. Hurco Design & Manufacturing

8. Johnson Brothers
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2.2 MATERIALS

A. General:  Provide materials that comply with requirements of the AWI quality standard for 

each type of woodwork and quality grade specified, unless otherwise indicated.

B. Wood Species and Cut for Transparent Finish:  Field verify to match hospital standard.

C. Wood Products:  Comply with the following:

1. Hardboard:  AHA A135.4.

2. Softwood Plywood:  DOC PS 1, Medium Density Overlay.

3. Hardwood Plywood and Face Veneers:  HPVA HP-1.

D. Thermoset Decorative Overlay:  Particleboard complying with ANSI A208.1, Grade M-2, or 

medium-density fiberboard complying with ANSI A208.2, Grade MD, with surface of 

thermally fused, melamine-impregnated decorative paper complying with LMA SAT-1.

E. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated, or if not indicated, as 

required by woodwork quality standard.

1. Manufacturer:  Subject to compliance with requirements, provide high-pressure 

decorative laminates by one of the following:

a. Formica Corporation.

b. Laminart.

c. Pioneer Plastics Corp.

d. Westinghouse Electric Corp.; Specialty Products Div.

e. Wilsonart International; Div. of Premark International, Inc.

F. Adhesive for Bonding Plastic Laminate:  Contact cement.

G. Edge-banding:

1. Edge-banding for cabinet body parts shall be purified 3 mm PVC applied with hot 

melt glue by automatic edge-banding equipment.

2. Edge-banding for door and drawer fronts shall be purified 3 mm PVC applied with 

hot melt glue by automatic edge-banding equipment.  Edges and corners shall be 

rounded with a 3 mm radius and scraped free from machining or chatter marks.

3. Color shall be as selected by Architect from manufacturer9s full color range.

H. Cores:

1. All sides, tops, countertops, bottoms, doors, drawer fronts, and partitions shall have 

minimum ¾= thick multi-core premium grade panel product cores manufactured for 

uses as a core material for laminated casework.  Provide 1-inch thickness for bottom 

panel of wall hung units (same as shelves).

2. Shelf Cores:  Shelves shall have the same core material as specified for the cabinet 

body except provide 1-inch thickness.

3. Multi-Core Panel Products:

a. Simpson Plyron, Simpson.

2.3 CABINET HARDWARE AND ACCESSORIES

A. General:  Provide cabinet hardware and accessory materials associated with architectural 

cabinets.
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B. Hardware Standard:  Comply with BHMA A156.9 for items indicated by referencing BHMA 

numbers or items referenced to this standard.

C. Frameless Concealed Hinges (European Type):  BHMA A156.9, B01602, 170 degrees of 

opening.

D. Wire Pulls:  Back mounted, 4 inches long, 1 5/16 inches deep, and 5/16 inches in diameter.

E. Catches:  Magnetic catches, BHMA A156.9, B03141.

F. Shelf Rests:  BHMA A156.9, B04013.

G. Drawer Slides:  Side-mounted, full-extension, zinc-plated steel drawer slides with steel ball 

bearings, BHMA A156.9, B05091, and rated for the following loads:

1. Box Drawer Slides:  100 lbf.

2. Pencil Drawer Slides:  45 lbf.

H. Door Locks:  BHMA A156.11, E07121.

I. Drawer Locks:  BHMA A156.11, E07041.

J. Grommets for Cable Passage through Countertops:  1-1/4-inch grey, molded-plastic 

grommets and matching plastic caps with slot for wire passage.

K. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 

BHMA A156.18 for BHMA finish number indicated.

1. Satin Chromium Plated:  BHMA 652 for steel base.

L. For concealed hardware, provide manufacturer's standard finish that complies with 

product class requirements in BHMA A156.9.

2.4 INSTALLATION MATERIALS

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln-dried to 

less than 15 percent moisture content.

B. Anchors:  Select material, type, size, and finish required for each substrate for secure 

anchorage.  Provide nonferrous-metal or hot-dip galvanized anchors and inserts on inside 

face of exterior walls and elsewhere as required for corrosion resistance.  Provide toothed-

steel or lead expansion sleeves for drilled-in-place anchors.

2.5 FABRICATION, GENERAL

A. Interior Woodwork Grade:  Provide Premium grade interior woodwork complying with the 

referenced quality standard.

B. Wood Moisture Content:  Comply with requirements of referenced quality standard for 

wood moisture content in relation to ambient relative humidity during fabrication and in 

installation areas.
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C. Complete fabrication, including assembly, finishing, and hardware application, to 

maximum extent possible, before shipment to Project site.  Disassemble components only 

as necessary for shipment and installation.  Where necessary for fitting at site, provide 

ample allowance for scribing, trimming, and fitting.

2.6 INTERIOR STANDING AND RUNNING TRIM FOR TRANSPARENT FINISH

A. Quality Standard:  Comply with AWI Section 300.

B. Grade:  Premium.

2.7 PLASTIC-LAMINATE CABINETS

A. Quality Standard:  Comply with AWI Section 400 requirements for laminate cabinets.

B. Grade:  Premium.

C. AWI Type of Cabinet Construction:  Flush overlay.

D. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate complying 

with the following requirements:

1. Horizontal Surfaces Other Than Tops:  HGS.

2. Vertical Surfaces:  HGS.

3. Edges:  PVC T-mold matching laminate in color, pattern, and finish.

E. Materials for Semiexposed Surfaces:  Provide surface materials indicated below:

1. Surfaces Other Than Drawer Bodies:  High-pressure decorative laminate, Grade VGS.

2. Drawer Sides and Backs:  Solid-hardwood lumber.

3. Drawer Bottoms:  Hardwood plywood.

F. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and 

textures of exposed laminate surfaces complying with the following requirements:

1. Provide Architect's selections from laminate manufacturer's full range of colors and 

finishes in the following categories:

a. Solid colors.

b. Patterns.

2.8 PLASTIC-LAMINATE COUNTERTOPS

A. Quality Standard:  Comply with AWI Section 400 requirements for high-pressure decorative 

laminate countertops.

B. Grade:  Premium.

C. High-Pressure Decorative Laminate Grade:  HGS.

D. Colors, Patterns, and Finishes:  Provide materials and products that result in colors and 

textures of exposed laminate surfaces complying with the following requirements:

1. Provide Architect's selections from manufacturer's full range of colors and finishes in 

the following categories:

a. Solid colors.
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b. Patterns.

E. Edge Treatment:  Countertop front edge shall be bullnose type with same laminate 

cladding on horizontal surfaces. Side edge, that is visible, shall be finished with solid 

surfacing material as indicated in drawings.

F. Core Material:  Shall be 1 ¼= thick solid plywood or high density particle board.

PART 3 - EXECUTION

3.1 PREPARATION

A. Condition woodwork to average prevailing humidity conditions in installation areas before 

installation.

B. Before installing architectural woodwork, examine shop-fabricated work for completion 

and complete work as required, including removal of packing and backpriming.

3.2 INSTALLATION

A. Quality Standard:  Install woodwork to comply with AWI Section 1700 for the same grade 

specified in Part 2 of this Section for type of woodwork involved.

B. Install woodwork level, plumb, true, and straight.  Shim as required with concealed shims.  

Install level and plumb (including tops) to a tolerance of 1/8 inch in 96 inches.

C. Scribe and cut woodwork to fit adjoining work, and refinish cut surfaces and repair 

damaged finish at cuts.

D. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure 

with countersunk, concealed fasteners and blind nailing as required for complete 

installation.  

E. Standing and Running Trim:  Install with minimum number of joints possible, using full-length 

pieces (from maximum length of lumber available) to greatest extent possible.  Do not use 

pieces less than 36 inches long, except where shorter single-length pieces are necessary.  

F. Cabinets:  Install without distortion so doors and drawers fit openings properly and are 

accurately aligned.  Adjust hardware to center doors and drawers in openings and to 

provide unencumbered operation.  Complete installation of hardware and accessory 

items as indicated.

1. Install cabinets with no more than 1/8 inch in 96-inch sag, bow, or other variation 

from a straight line.

2. Fasten wall cabinets through back, near top and bottom, at ends and not more than 

16 inches o.c. with No. 10 wafer-head screws sized for 1-inch penetration into wood 

framing, blocking, or hanging strips.

G. Countertops:  Anchor securely by screwing through corner blocks of base cabinets or other 

supports into underside of countertop.
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1. Install countertops with no more than 1/8 inch in 96-inch sag, bow, or other variation 

from a straight line.

2. Secure backsplashes to tops and to walls.

3. Calk space between backsplash and wall with sealant specified in Division 7 Section 

"Joint Sealants."

4. Cut circular openings in countertop for electrical cord access below countertop.  

Provide a grommet around opening for finish appearance.  Color of grommet to 

match countertop.  The number of openings required will be determined by the 

Owner but will not exceed 250.

5. Cut openings in countertops for the installation of grilles as indicated on the drawings 

and as approved by Architect.

3.3 ADJUSTING AND CLEANING

A. Repair damaged and defective woodwork, where possible, to eliminate functional and 

visual defects; where not possible to repair, replace woodwork.  Adjust joinery for uniform 

appearance.

B. Clean, lubricate, and adjust hardware.

C. Clean woodwork on exposed and semi-exposed surfaces.  Touch up shop-applied finishes 

to restore damaged or soiled areas.

END OF SECTION
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SECTION 07 81 00 3 SPRAY-APPLIED FIREPROOFING

PART 1 - GENERAL

1.1 SUMMARY

A. Work Included: Provide and install spray-applied fire resistive materials for installation of 

on restrained structural steel and steel decking and associated accessory items, 

including:

1. Standard Density Sprayed-On Fireproofing.

2. Medium Density Sprayed-On Fireproofing.

3. Primers, Sealers and other accessories as required.

 

   B. Work Specified Elsewhere:  

1. Section 051200 3 Structural Steel.

2. Section 053000 3 Metal Decking.

3. Section 078400 3 Firestopping and Smoke Seals.

4. Section 079200 3 Exterior Joint Sealants.

5. Section 079300 3 Interior Joint Sealants.

1.2 SUBMITTALS

A. Comply with provisions of Section 01330 3 Submittal Procedures. 

B. Product Data:  Submit manufacturer's product specifications and installation instructions 

for each type of material and application method required.

C. Test Reports:  Submit laboratory test reports on each required test of in-place 

fireproofing, including location and date of samples as tested, and laboratory's 

interpretations of test data.

D. Certification:  Provide ICBO certification.  Submit written certification from fireproofing 

manufacturer supported by test data that the product furnished complies with each 

performance criterion specified.

E. Samples:  As required by Owner's Testing Agency during normal application of material.

F. Thickness Schedule:  Indicate material to be used, building elements to be protected 

with fireproofing, hourly ratings, material thicknesses to be provided, and appropriate 

references to U.L. designs, or a letter from U.L. stating that the referenced test has been 

successfully performed.

G. Fire Testing:  Submit evidence that the cementitious fireproofing produced by the 

manufacturer has been subjected to full-scale ASTM E119 fire testing at Underwriters 

Laboratories, Inc.
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1.3 QUALITY ASSURANCE

A. Installer Qualifications:  A firm or individual certified, licensed, or otherwise qualified by 

spray-applied fire resistive materials manufacturer as experienced and with sufficient 

trained staff to install manufacturer's products according to specified requirements.  A 

manufacturer's willingness to sell its SFRM to Contractor or to an installer engaged by 

Contractor does not in itself confer qualification on the buyer.

B. Source Limitations:  Obtain spray-applied fire resistive materials through one source from 

a single manufacturer.

C. Spray-applied Fire Resistive Materials Testing:  By a qualified testing and inspecting 

agency engaged by Contractor or manufacturer to test for compliance with specified 

requirements for performance and test methods.

1. Spray-applied fire resistive materials are randomly selected for testing from 

bags bearing the applicable classification marking of UL or another testing and 

inspecting agency acceptable to authorities having jurisdiction.

2. Testing is performed on specimens of spray-applied fire resistive materials that 

comply with laboratory testing requirements specified in Part 2 and are 

otherwise identical to installed fire-resistive materials, including application of 

accelerant, sealers, topcoats, tamping, troweling, rolling, and water overspray, 

if any of these are used in final application.

3. Testing is performed on specimens whose application the independent testing 

and inspecting agency witnessed during preparation and conditioning.  

Include in test reports a full description of preparation and conditioning of 

laboratory test specimens.

D. Compatibility and Adhesion Testing:  Engage a qualified testing and inspecting agency 

to test for compliance with requirements for specified performance and test methods.

1. Test for bond per ASTM E 736 and requirements in UL's "Fire Resistance Directory" 

for coating materials.  Provide bond strength indicated in referenced fire-

resistance design, but not less than minimum specified in Part 2 of this Section.

2. Verify that manufacturer, through its own laboratory testing or field experience, 

has not found primers or coatings to be incompatible with spray-applied fire 

resistive materials.

E. Fire-Test-Response Characteristics:  Provide spray-applied fire resistive materials with the 

fire-test-response characteristics indicated, as determined by testing identical products 

per test method indicated below by UL or another testing and inspecting agency 

acceptable to OSHPD.  Identify bags containing spray-applied fire resistive materials 

with appropriate markings of applicable testing and inspecting agency.

1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire 

Resistance Directory" or other acceptable to authorities having jurisdiction, for 

spray-applied fire resistive materials serving as direct-applied protection tested 

per ASTM E 119.

2. Surface-Burning Characteristics:  ASTM E 84.
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F. Provide products containing no detectable asbestos as determined according to the 

method specified in 40 CFR 763, Subpart E, Appendix E, Section 1, "Polarized Light 

Microscopy."

G. Mockups:  Apply mockups and set quality standards for materials and execution.

1. Extent of Mockups:  Approximately 100 sq. ft. of surface for each product 

indicated.

2. Approved mockups may become part of the completed Work if undisturbed at 

time of Substantial Completion.

H. Preinstallation Conference:  Conduct conference at Project site to comply with 

requirements in Section 01315 3 Project Meetings.  Meet with Owner, Architect, 

Inspector of Record (IOR), Owner's insurer if applicable, Installer, and review methods 

and procedures related to spray-applied fire resistive materials including, but not limited 

to, the following:

1. Review and finalize construction schedule and verify sequencing and 

coordination requirements.

2. Review products, exposure conditions, design ratings, restrained and 

unrestrained conditions, calculations, densities, thicknesses, bond strengths, 

and other performance requirements.

3. Review weather predictions, ambient conditions, and proposed temporary 

protections for SFRM during and after installation.

4. Review surface conditions and preparations.

5. Review field quality-control testing procedures.

1.4 DELIVERY, STORAGE AND HANDLING

A. Comply with requirements of Section 01600 3 Product Requirements.  

B. Deliver and store packaged materials in original containers bearing manufacturer's 

name and product information.  Leave seals unbroken and labels intact until time of 

use.  

C. Keep materials dry until ready for use by storing off ground, under watertight covers, 

and away from sweating walls and damp surfaces. 

D. Remove from job site any bags of sprayed fireproofing materials that have been 

exposed to water before use.

E. Rotate stock of material so that it is used prior to expiration date.
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1.5 JOB SITE CONDITIONS

A. Temperature and Ventilation:  

1. Provide and maintain, in place, suitable wind and weatherproof enclosures to 

prevent rapid drying and to retain heat when required.  

2. Air temperature and steel temperature shall be maintained at 40 degrees F 

minimum for 24 hours before application and continuing for 24 hours minimum 

after completion of application.  

3. Provide ventilation of spaces to properly dry materials as recommended by 

manufacturer.  In poorly ventilated areas, provide ventilation to achieve a 

minimum total air exchange rate of four (4) times per hour.

B. Protection:  Protect adjacent surfaces and equipment from overspray, fallout, and 

dusting off of fireproofing.  Protect applied material from direct or concentrated heat 

and from drafts.

1.6 SEQUENCING AND COORDINATION

A. General:  Integrate the scheduling/coordination of fireproofing Work with other units of 

Work to achieve the following:

1. Work will not be exposed to weather and other damaging ambient conditions. 

2. Work will not be unnecessarily exposed to abrasion and other damage likely to 

occur during subsequent Work.

3. Work will be installed prior to installation of enclosing or concealing elements.

4. Work will provide time allowance for inspection/testing and subsequent 

correction of defective fireproofing.

5. Work will minimize time other Work is exposed to possible fire hazards.

B. Prior to installation of sprayed fireproofing other trades must have completed 

installation of items such as hangers, clamps, and other attachments for work 

suspended from, attached to, or passing through construction required to receive 

sprayed fireproofing.

C. Apply sprayed fireproofing prior to installation of ducts, piping conduit, and other work 

which would prevent correct application.

D. Do not commence application of fireproofing materials until the completion of the 

concrete work immediately above that deck.

E. Do not commence application of fireproofing on underside of roof deck until the 

following conditions exist:

1. Installation of roof membrane is complete.
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2. Roof top equipment has been installed.

1.7 SPECIAL PROJECT GUARANTEES

A. Comply with requirements Section 01790 3 Guarantees and Warranties.

B. Special Project Guarantee:

1. Extend period for correction of work for 1 additional year (total of 2 years).  

2. Include removal and replacement of superimposed work of other trades.

3. Submit written statement agreeing to above terms and conditions on form in 

Section 01790, signed jointly and severally by Contractor and installer.

C. Provide above written guarantee against failure of fireproofing which has cracked, 

flaked, dusted excessively, peeled or fallen from substrate, or otherwise deteriorated to 

a condition where it would not perform as intended for fireproofing purposes.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Manufacturer:  Subject to compliance with requirements, provide one of the following:

1. Monokote MK-6 by W. R. Grace & Co.

2. Cafco 300 by Isolatek International.

3. Pyrolite 1 by Carboline Corp.

2.2 FIREPROOFING MATERIALS

A. General:  Provide fireproofing products 100 percent free of asbestos fibers and mineral 

wool.

B. Manufacturer's standard fireproofing product with asbestos- and mineral wool-free fiber 

reinforcement, fillers and additives.

1. Produced for spray-on application.

2. Provide a rigid, porous, noncombustible covering of uniform density and 

thickness as indicated, applied in one or more courses.

3. Provide fire-endurance ratings required by UL designs indicated.

C. Standard Density Sprayed-on Fireproofing:  Factory-mixed, dry formulation mixed
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 with water at Project Site complying with the following requirements:

1. Material Composition:  Cementitious formulation composed of inorganic 

binders, fillers and additives.

a. Bond Strength:  200 pounds per square foot as determined per 

ASTM E 736.

b. Dry Density:  Values for average and individual densities as required for 

fire-resistance ratings indicated, as determined per ASTM E 605 or 

Appendix A "Alternate Method for Density Determination" of AWCI 

Technical Manual 12-A, but with an average density of not less than 15 

pounds per cubic foot.

c. Compressive Strength:  1000 pounds per square foot in accordance 

with ASTM E 761.

d. Air Erosion:  Maximum weight loss of 0.005 gram per square foot as 

determined per ASTM E 859.

e. Surface-Burning Characteristics:  Maximum flame-spread value of 0 

and smoke-developed value of 0 when tested per ASTM E 84.

f. Mold Resistance:  Material shall resist mold growth for a period of 60 

days when tested in accordance with ASTM G 21.

g. Combustibility:  Material shall have a maximum total heat release of 20 

MJ/m2 ten minutes after insertion into a radiant heat flux of 75 KW/m2 

per ASTM E1354.

D. Medium-density cementitious fireproofing for interior exposed conditions subject to high 

humidity and moderate physical abuse which conforms to the following physical 

performance test criteria:

1. Dry Density:  The field density shall be measured, in accordance with ASTM 

Standard E605.  Minimum average density shall be 22 pcf as listed in the U.L. Fire 

Resistance Directory, ICBO Evaluation Report or as required by the authority 

having jurisdiction.

3. Deflection:  Material shall not crack or delaminate from the surface to which it 

is applied when tested in accordance with ASTM E759.

4. Bond Impact:  Material subject to impact tests in accordance with ASTM E760 

shall not crack or delaminate from the surface to which it is applied.

5. Bond Strength:  Fireproofing, when tested in accordance with ASTM E736, shall 

have a minimum average bond strength of 1,000 psf and a minimum individual 

bond strength of 800 psf.

6. Air Erosion:  Maximum allowable weight loss of the fireproofing material shall be 

0.005 gm./s.f. when tested in accordance with ASTM E859.

7. Compressive Strength:  The fireproofing shall not deform more than 10 
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percent when subjected to compressive forces of 10,000 psf when 

tested in accordance with ASTM E761.

8. Corrosion Resistance:  Steel with applied fireproofing shall be tested in 

accordance with ASTM E937 and shall not promote corrosion of steel.

9. Durometer Hardness:  The fireproofing material shall have a minimum 

Durometer Hardness value of 10 when tested in accordance with ASTM D2240.

10. Surface Burning Characteristics:  Material shall exhibit the following surface 

burning characteristics when tested in accordance with ASTM E84.

a. Flame Spread: 0

b. Smoke Development: 0

11. Mold Resistance:  Fireproofing material shall be tested in accordance with 

ASTM G21 and shall show resistance to mold growth for a period of 60 days.

E. Protective Sealer:  WR Grace Co.'s Daraweld C, or equal.  Add light blue dye to sealer.

F. Primer:  

1. General:  Spatterkote Type SK-2; mill-mixed portland cement based fireproofing 

material.  UL listed.  Apply a discontinuous textured spray to cellular steel floor 

units with flat plate on the bottom before application of sprayed-on 

fireproofing.

2. Dry Density:  Approximately 1.25 per SF per inch of thickness.

G. Water:  Clean and potable, free of silt, mineral, or organic substances, and impurities 

detrimental to fireproofing material.

PART 3 - EXECUTION

3.1 INSPECTION AND PREPARATION

A. Installer shall examine substrates and conditions under which fireproofing work is to be 

performed, and must notify Contractor in writing of unsatisfactory conditions.  

B. Clean substrates of substances which might be incompatible with or interfere with bond 

of fireproofing, including oil, dirt, scale, grease, paint, and noncompatible shop primer.  

C. Confirm that hangers, inserts, clips, supports, sleeves, clamps or other attachments for 

work suspended from, attached to or passing through construction required to receive 

sprayed fireproofing are in place prior to application of sprayed fireproofing.
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D. Remove ill-timed Work which might interfere with installation of fireproofing.

E. Do not proceed with fireproofing Work until unsatisfactory conditions have been 

corrected in a manner acceptable to Installer.

F. Where concrete, masonry or other surfaces are to remain permanently exposed, they 

shall be protected with masking, drop cloths, or other satisfactory coverings.

3.2 INSTALLATION

A. Comply with manufacturer's printed instructions for particular conditions of installation in 

each case.  Consult with manufacturer's technical representative for conditions not 

covered by printed instructions.

B. Coat substrate with bonding adhesive where direct bonding of fireproofing is indicated 

and where use of adhesive is required or recommended by manufacturer.

C. Provide thicknesses as indicated or as required for compliance with indicated 

fire-endurance ratings, whichever is greater in each instance.  

1. Extend fireproofing full thickness over entire area of each substrate to be 

protected.

2. Spray material completely into inverted corners, and to build up work to full 

thickness at projecting corners.

D. Provide sprayed-in-place installation of fireproofing materials. Manual application of 

fireproofing material is not allowed, except to patch damaged areas.

E. Maintain ambient conditions during installation and for cure period following 

installation, as recommended by manufacturer. 

1. Provide ventilation and avoid excessive rate of drying.  

F. Utilize probes or other approved means to determine thickness during application.

3.3 INSTALLATION SCHEDULE

A. Type and Location:

1. Standard Density spray-applied fire resistive material:  

a. Provide at all concealed-from-view locations unless otherwise noted in 

this Section.

2. Medium-density spray-applied fire resistive material:  

a. Provide at interior and exterior exposed-to-view locations where the 

primary steel frame of the Building is not covered by other Work, 

including: 
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1) Mechanical rooms. 

2) Electrical rooms and Closets.

3) Telephone and Data Rooms and Closets.

4) Elevator shafts.

5) Mechanical shafts. 

b. Exterior locations, including:

1) Exterior perimeter of the building.

2) Exterior Soffits.

B. Provide spray-applied fire resistive material installations in strict conformance with the 

following designations from UL's "Fire Resistance Directory":  

1. Wide-Flange Columns:  3-hour UL Design Number X-772.

2. Tube and Pipe Columns:  3-hour UL Design Number X-771.

3. Unprotected Floor Deck Assembly and Beams:  2-hour UL Design Numbers D-

925.

4. Primary Floor Beams:  3-hour UL Design Number N-708.

5. Secondary Floor Beams:  2-hour UL Design Number N-708.

6. Roof Deck:  Metal deck and sloped insulation: 2-hour UL Design Number P-732.

7. Roof Deck:  Concrete filled metal deck and sloped insulation.

a. Primary Roof Beams:  3-hour UL Design Number S-734.

b. Secondary Beams:  2-hour UL Design Number S-734.

3.4 PROTECTIVE SEALER

A. General:  Apply over exposed sprayed-on fireproofing in locations subject to physical 

contact and building areas containing sensitive micro-electronic equipment, including:

1. Exposed-to-View locations where medium-density cementitious fireproofing is 

specified.

B. Application:  Spray method; one coat.  Maximum coverage 250 SF of surface per 

gallon.

3.5 FIELD QUALITY CONTROL
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A. Owner's Testing and Inspection Agency will visually inspect and test spray-on 

fireproofing for thickness, density, and bond strength, in accordance with code 

requirements and as described below.  

1. Areas not in compliance will be reported for proper repair.  

2. The Contractor shall patch areas from which testing samples have been 

removed.

B. Performance criteria for field testing of fireproofing shall be as follows:

1. Dry Density:  Dry density of fireproofing shall be determined in accordance with 

ASTM E 605 volume displacement test method for each performance criterion.  

Field density measured shall be consistent with that reported in performance 

tests and as specified herein.

2. Bond Strength:  Sprayed-on fireproofing applied over uncoated or galvanized 

steel shall have a minimum bond strength of 200 pounds per square foot when 

tested in accordance with ASTM E 736.

C. Repair or replace fireproofing found (by field tests) to be below compliance 

requirements.  Add extra course of fireproofing material where feasible to achieve 

compliance; otherwise remove course and replace with newly installed complying 

work.

3.5 CLEANING, PATCHING, PROTECTION

A. Comply with requirements of Section 01740 3 Cleaning.

B. Cleaning:  

1. Immediately upon completion of spraying operations in each containable 

area of project, remove over-spray and fall-out of materials from surfaces of 

the work, and clean surfaces to remove evidence of soiling.  

2. Repair or replace damaged work to restore surfaces to acceptable condition.

C. As other trades successively complete installations of their Work, patch fireproofing 

installations which have been cut away to facilitate such installations.  

D. Do not allow Work requiring patching to be covered over or otherwise concealed 

before patching is completed.

E. Protection:  Installer of sprayed-on fireproofing shall advise Contractor of protection 

requirements for fireproofing Work, which will ensure that fireproofing will be 

substantially without damage or deterioration at time of substantial completion of 

Project.  

1. Provide protection from reasonably predictable harmful exposures.

2. Repair or replace Work which has not been successfully protected.
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SECTION 07 84 00 3 FIRESTOPPING

Part 1 - GENERAL

1.1 Summary

A. Furnish labor, materials, tools, equipment, and services for Firestopping, in accordance 

with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

1.2 Quality Assurance

A. Installer Qualifications:

1. Certified, licensed or approved by firestopping manufacturer, trained to install 

firestop products per specified requirements.

2. Licensed by State or local authority, where applicable.

3. Shown to have successfully completed not less than five (5) comparable scale 

projects. 

B. Provide firestop systems in compliance with following requirements:

1. Obtain firestop system for each type of penetration and construction condition 

from a single firestop systems manufacturer.

2. Firestop products and systems shall bear classification marking of qualified testing 

and inspection agency. 

3. Firestopping tests, performed by qualified, testing and inspection agency.

a. UL or other agency, performing testing and follow-up inspection services for 

firestop systems, acceptable to local authorities having jurisdiction.

4. Existing applications for which no tested and listed classified system is available 

through a manufacturer:

a. Provide Engineering Judgment or Equivalent Fire Resistance Rated Assembly 

(EFRRA) for submittal derived from similar UL system designs or other tests 

approved by local authorities having jurisdiction, prior to installation.   

b. Engineering judgment drawings must follow requirements set forth by 

International Firestop Council.

5. Inspect applied firestopping systems in accordance with International Building 

Code (IBC) Chapter 17.

a. Inspections shall be performed by an FMG 4991 Approved Specialty 

Contractor/UL Qualified Firestop Contractor and/or ASTM E2174 and ASTM 

E2393.

b. See Section 01 45 23.

6. FM Approved in accordance with FM Standard 4991 3 Approval of Firestop 

Contractors.

7. UL Qualified Firestop Contractor.

C. Underwriters Laboratories, Inc. (UL):

1. UL 263, Fire Tests of Building Construction and Materials

2. UL 723, Surface Burning Characteristics of Building Materials

3. UL 1479, Fire Tests of Through Penetration Firestops

4. UL 2079, Tests for Fire Resistance of Building Joint Systems

D. ASTM International (ASTM):

1. ASTM E84 Surface Burning Characteristics of Building Materials

2. ASTM E119 Fire Tests of Building Construction and Materials
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3. ASTM E136 Test Method for Behavior of Materials in a Vertical Tube Furnace at 750F

4. ASTM E814 Fire Tests of Through Penetration Fire Stops

5. ASTM E1399 Cyclic Movement and Measuring the Minimum and Maximum Joint 

Widths of Architectural Joint Systems

6. ASTM E1966 Test Method for Fire Resistive Joint Systems

7. ASTM E2174 Standard Practice for On-site Inspection of Installed Fire Stops

8. ASTM E2307 Standard Test Method for Determining the Fire Endurance of Perimeter 

Fire Barrier Systems Using the Intermediate-Scale, Multi Story Test Apparatus (ISMA)

9. ASTM E2393 Standard Practice for On-site Inspection of Installed Fire Resistive Joint 

Systems and Perimeter Fire Barriers

10. ASTM G21 Standard Practice for Determining Resistance of Synthetic Polymeric 

Materials to Fungi

E. Building Code as locally adopted and amended.

F. Underwriters Laboratories (UL) Fire Resistance Directory:

1. Through Penetration Firestop Systems (XHEZ).

2. Joint Systems (XHBN).

3. Fill, Void or Cavity Materials (XHHW).

4. Firestop Devices (XHJI).

5. Forming Materials (XHKU).

6. Wall Opening Protective Materials (CLIV).

G. National Fire Protection Association (NFPA):

1. NFPA 70:  National Electrical Code

2. NFPA 101: Life Safety Code

3. NFPA 22: Standard for High Challenge Fire Walls, Fire Walls, and Fire Barrier Walls

4. NFPA 251: Fire Tests of Building Construction and Materials

H. Firestop Contractors International Association (FCIA): MOP 3 FCIA Firestop Manual of 

Practice

I. International Firestop Council (IFC):

1. Recommended IFC Guidelines for Evaluating Firestop Engineering Judgments, 

latest revision.

2. Inspectors Field Pocket Guide, latest edition.

J. Identification Labels for Firestop Assemblies:

1. Follow guidelines set in Chapter 7 of International Building Code.

2. Coordinate with Section 04 22 00 and Section 09 29 00.

3. Label penetration on both sides of wall or slab.

4. Label each penetration or group of similar penetrations with a permanent label 

marked with the following information:

a. UL system number.

b. Rating.

c. Products used.

d. Installation date.

e. Installer name.

f. Penetration reference number unique to each location.

K. Pipe insulation shall not be removed, cut away or otherwise interrupted through wall or 

floor openings.

1. Provide products appropriately tested for the thickness and type of insulation 

utilized.

L. Cabling where frequent cable moves, add-ons, and changes are likely to occur in 

future:

1. Where cable trays are used:
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a. Utilize re-enterable products (e.g. removable intumescent pillows) specifically 

designed for retrofit.

2. Where cable trays are not used:

a. Utilize fire-rated cable pathway devices. 

b. Where not practical, re-enterable products designed for retrofit may be used.

M. Protect penetrations passing through fire-resistance rated floor-ceiling assemblies 

contained within chase wall assemblies with products tested by being fully exposed to 

fire outside of chase wall. 

1. Identify systems within UL Fire Resistance Directory with the words: Chase Wall 

Optional.

N. Fire Resistive Joint Sealant:

1. Provide flexible fire-resistive joint sealants to accommodate normal and thermal 

building movement without seal damage.

2. Provide fire-resistive joint sealants designed to accommodate a specific range of 

movement.

a. Test in accordance with cyclic movement test criteria as outlined in: ASTM 

E1399, ASTM E1966 or UL 2079.

3. Provide fire-resistive joint systems subjected to an air leakage test.

a. Conduct in accordance with UL 2079, with published L-Ratings for ambient and 

elevated temperatures, as evidence of ability of fire-resistive joint system to 

restrict movement of smoke.

4. Coordinate firestopping with acoustical sealant requirements in Section 07 92 16.

O. Subject smoke wall containment systems to air leakage test.

1. Conduct in accordance with UL 1479, with published L-Ratings for ambient and 

elevated temperatures, as evidence of ability of fire-resistive joint system to restrict 

movement of smoke.

P. System Description:

1. Through Penetration Firestop Systems for protection of penetrations through 

following fire-resistance rated assemblies, including both blank openings and 

openings containing penetrating items:

a. Roof assemblies.

b. Floor assemblies.

c. Wall and partition assemblies.

d. Fire-rated smoke barrier assemblies.

e. Existing, fire and smoke-rated assemblies.

f. Construction enclosing compartmentalized areas.

2. Fire Resistive Joint Assemblies for linear voids where fire-rated floor, roof, or wall 

assemblies abut one another, including following types of joints:

a. Top and bottom of wall interface with overhead roof or floor structure:

1) Coordinate with acoustical sealant specified in Section 09 29 00.

2) Select products to maintain acoustical, smoke and fire ratings indicated.

b. Non-Fire Rated Expansion Joints: Specified in Section 07 95 13.

c. Fire Rated Expansion Joints: Specified in Section 07 95 13.

1.3 SUBMITTALS

A. Product Data:  Manufacturer9s standard information indicating certification of 

products proposed for use on project.

B. Project Information: UL reports with illustration of systems, system numbers, temperature 

ratings, and products proposed for use on project.

C. Contract Closeout Information:

1. Warranty.
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2. Electronic file of project firestopping documentation.

1.4 Warranty

A. Written five (5) year warranty guaranteeing quality of installation and meeting 

requirements of manufacturer9s written instructions and tested systems.

Part 2 - PRODUCTS

2.1 Acceptable manufacturers

A. Firestopping:

1. Base:

a. Hilti - Firestopping Products.

B. Forming Materials:

1. Base:

a. Hilti - Firestopping Products.

C. Other manufacturers desiring approval, comply with Section 00 26 00.

1. See systems Volume 2 of UL Building Materials Directory.

2.2 MATERIALS

A. Through Penetration Firestop Systems:

1. VOC content not to exceed 250 g/L

2. Base Products:

a. FS-ONE Intumescent Firestop Sealant.

b. CP 604 Self-leveling Firestop Sealant.

c. CP 620 Fire Foam.

d. CP 606 Flexible Firestop Sealant.

e. CP 601S Elastomeric Firestop Sealant.

B. Fire-resistive Joints: 

1. VOC content not to exceed 250 g/L

2. Base Products: 

a. CFS-SP WB Firestop Joint Spray.

b. CP 601S Elastomeric Firestop Sealant.

c. CP 606 Flexible Firestop Sealant.

d. CP 604 Self-leveling Firestop Sealant.

C. Firestop Devices:

1. Factory-assembled collars lined with intumescent material sized to fit specific 

outside diameter of penetrating item.

2. Base Products:

a. CP 680-P Cast-in-Place Firestop Device.

b. CP 680-M Cast-in-Place Firestop Device.

c. CP 681 Tub Box Kit.

d. CFS-DID Firestop Device.

D. Intumescent Pads, Wall Opening Protective Materials: 

1. Intumescent, non-curing pads or inserts for protection of electrical panels, switch 

and receptacle boxes, medical gas outlets and valve boxes and other items 

recessed in face of fire rated walls.

2. Base Product:

a. CFS-P PA Firestop Putty Pad.

b. CP 617 Firestop Putty Pad.

c. Hilti Biox Insert.



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

FIRESTOPPING 07 84 13 - 5

E. Fire-rated Cable Pathways: 

1. Usage:

a. Cables passing through fire-rated floors or walls shall pass through fire-rated 

cable pathway devices made from an intumescent material that adjusts 

automatically to cable additions or subtractions.

2. Product description and requirements:

a. Pathway device modules comprised of steel raceway and intumescent pads 

with adjustable smoke seal sleeve.

b. F-Rating equal to the rating of barrier the device penetrates.

c. Pathway devices shall be capable of allowing a 0 to 100 percent fill of cables.

d. Size to accommodate quantity and size of electrical wires and data cables 

indicated plus 100 percent expansion.

e. Provide wire devices with steel wall plates allowing for single or multiple devices 

ganged together without requiring additional wall structure framing.

3. Base product:

a. CP 653 Speed Sleeve.

1) Use in conjunction with CFS-SL GP when more than one device is required.

b. CFS-CC Firestop Cable Collar.

F. Firestop Putty:

1. Intumescent, non-hardening, water resistant putties containing no solvents, 

inorganic fibers or silicone compounds.

2. Firestop putty shall be provided and installed at, but not limited to, the gap 

between wire, cabling, or both, exiting an open end of conduit, where conduit 

penetrates one or both sides of a smoke or fire rated wall assembly.

3. Base products:

a. CP 618 Firestop Putty Stick.

b. CFS-PL Firestop Plug.

G. Wrap Strips: 

1. Single component intumescent elastomeric strips faced on both sides with a plastic 

film:

2. Base Products:

a. CP 643N Firestop Collar.

b. CP 644 Firestop Collar.

c. CP 648E/648S Wrap Strips.

H. Firestop Blocks: 

1. Re-enterable, non-curing, intumescent flexible block.

2. Base products:

a. CFS-BL Fire Block.

b. CFS-PL Firestop Plug.

I. Mortar:

1. Portland cement based dry-mix product formulated for mixing with water at Project 

site to form a non-shrinking, water-resistant, homogenous mortar.

2. Base product:

a. CP 637 Firestop Mortar.

J. Silicone Sealants:

1. Moisture curing, single component, silicone elastomeric sealant for horizontal 

surfaces pourable or nonsag or vertical surface nonsag.

2. Base product: 

a. CP 601S Elastomeric Firestop Sealant.

b. CP 604 Self LevelingSilicone Firestop Sealant.

c. CFS-SIL SL Self Leveling Silicone Firestop Sealant.
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K. Pre-formed mineral wool:  

1. CP 767 Speed Strips

2. CP 777 Speed Plugs

L. Fire Sealant:

1. Single component latex or acrylic formulations that upon cure do not re-emulsify 

during exposure to moisture.

a. CP 601S Elastic Firestop Sealant.

b. CP 606 Fire Resistant Joint Filler.

c. CP 672 Firestop Joint Spray.

d. CFS-SP WB Firestop Joint Spray.

2. VOC content of sealants shall be no greater than 250 g/L.

3. VOC content of sealants shall be no greater than 250 g/L.

4. Adhesives and sealants shall contain no carcinogen or reproductive toxicant 

components present at more than 1 percent of total mass of the product as 

defined in the California Office of Environmental Health Hazard Assessment9s 

(OEHHA) list entitled, Chemicals Known to the State to Cause Cancer, or the 

Reproductive Toxicity, Safe Drinking Water and Toxic Enforcement Act of 1986 

(Proposition 65).

M. Composite Sheet:

1. Non-curing, re-penetrable material.

2. Base Products: 

a. CP 675T Firestop Board.

b. CFS-BL FireBlock.

N. Forming Materials:

1. Materials listed as components in laboratory-approved designs.

2. Mineral Wool:

a. Base Product:CP 767 Speed Strip 

b. Similar product specifically named as components in laboratory-approved 

designs.

O. Perimeter Fire Containment: Specified in Section 07 84 53.

P. Acoustical Sealant: Specified in Section 07 92 16.

2.3 THROUGH PENETRATION FIRESTOP SYSTEMS

A. General:

1. Schedules below identify requirements for acceptable through penetration firestop 

systems based on barrier type, fire-resistive rating, and penetrant type.  Each 

system must comply with building code and fire code as locally adopted and 

amended.

2. Requirements for single-membrane penetrations and through penetration firestops 

are identical. Unless otherwise noted, penetrants which pass through a single 

membrane, shall be treated the same as if it passed through the entire fire-resistive 

assembly.

3. Select each firestop system based on actual field conditions, including penetration 

type, shape, size, quantities and physical position within opening.

4. Refer to Plans for indication of the required ratings of fire-resistive wall, floor, and 

roof assemblies. 

5. Indicated ratings are minimum and may be exceeded.

6. Firestop Assemblies at Fire-Rated Walls:

a. The minimum Fire (F) Rating for Firestop assemblies in walls shall equal that of 

the wall, but not less than 1-HR.
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b. The minimum Temperature (T) Rating of Firestop assemblies in walls may equal 

zero.

c. Smoke Barrier: In addition to (F) Rating, (L) Rating of maximum 5 CFM per SF.

d. Non-rated walls and Smoke-Partitions with no fire-resistive requirement: 

Assembly with (L) rating.

7. Firestop assemblies at fire-rated floors and roofs:

a. Minimum Fire (F) and Temperature (T) Ratings of Firestop assemblies used in 

floors or roof shall equal hourly rating of floor or roof being penetrated, but not 

less than 1-HR. 

1) Exception 1: The T-rating may equal zero when portion of penetration, 

above or below floor, is contained within a wall.

2) Exception 2: Firestops are not required for floor penetrations within a 2-hour 

rated shaft enclosure.

B. Voids in wall with no penetrations:

1. Fill with approved through penetration firestopping system.

2. Contractor9s option: Patch void in wall with like construction.

C. Penetrating Ducts with Dampers:

1. Utilize only firestop materials which are included in damper9s classification.

2. Do not install firestop systems that hamper performance of fire dampers.

D. Cable Trays and similar devices:

1. Provide re-enterable products specifically designed for removal and re-installation 

at openings within walls and floors designed to accommodate voice, data and 

video cabling.

E. Electrical panels and devices, medical gas outlets and valve boxes, film illuminators, 

and other items recessed in to face of rated walls:

1. Where electrical devices are placed on opposite sides of wall, and are less than 24 

IN apart measured horizontally, install intumescent pads over back of devices in 

approved manner or maintain continuity of rated barrier within wall cavity 

surrounding recessed item.



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

FIRESTOPPING 07 84 13 - 8

2.4 FIRE-RESISTIVE JOINT ASSEMBLIES 3 GENERAL

A. General:

1. Where joint will be exposed to elements, fire-resistive joint sealant must be 

approved by manufacturer for use in exterior applications and shall comply with 

ASTM C920.

B. Head-of-Wall Assemblies:

1. General: 

a. Use at top of fire-rated and smoke barrier walls and partitions where they abut 

floor and roof structures above.

b. Select systems with D designation, rated for dynamic movement capability.

c. Select systems that can accommodate deflection of structure above. 

d. Maximum Leakage for Fire-resistive Joints in Smoke Barriers: 5 CFM or less per 

linear foot as tested in accordance with UL 2079.

e. Seal non-fire-rated sound-control walls and smoke partitions with acoustical 

sealant as specified in Section 07 92 16.

2. Minimum F and T ratings:

a. The minimum fire rating for firestop assemblies in walls shall equal that of wall, 

but not less than 1-HR.

b. The minimum temperature rating of firestop assemblies in walls may equal zero.

3. Acceptable Systems:

a. Metal stud and drywall partitions:  Select system from UL HW-D-0000 Series.

b. Concrete and Masonry Walls:  Select system from UL HW-D-1000 Series.
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Part 3 - EXECUTION

3.1 PREPARATION

A. Examine areas and conditions under which work is to be performed and identify 

conditions detrimental to proper or timely completion.

B. Surfaces to which firestop materials will be applied shall be free of dirt, grease, oil, 

scale, laitance, rust, release agents, water repellents, and any other substances that 

may inhibit optimum adhesion.

C. Provide masking and temporary covering to prevent soiling of adjacent surfaces by 

firestopping materials.

D. Do not proceed until unsatisfactory conditions have been corrected.

3.2 Installation

A. General: 

1. Install firestop systems in accordance with manufacturer9s instructions and 

conditions of testing and classification as specified in UL or other acceptable third-

party testing agency listing.

2. Penetrations through fire-resistive floor assemblies shall be sealed with firestop 

system providing minimum Class 1 W-rating as tested in accordance with UL 1479 

and ensure air and water resistant seal.

3. Protect materials from damage on surfaces subjected to traffic.

B. Identification Labels:

1. Identify each firestop assembly as defined in Quality Assurance.

2. Do not locate identification labels, tags, or both, on finished surfaces or where 

exposed to view by public.

3.3 FIELD QUALITY CONTROL

A. Owner shall engage a qualified independent inspection agency to inspect firestop 

systems in accordance with ASTM E2174, Standard Practice for On-site Inspection of 

Installed Fire Stops, and ASTM E2393, Standard Practice for On-Site Inspection of 

Installed Fire Resistive Joint Systems and Perimeter Fire Barriers.

B. Construct mock-up on-site to include typical through penetration and fire-resistive joint 

applications for project.

C. Maintain areas of work accessible until inspection by authorities having jurisdiction.

D. Where deficiencies are found, repair or replace assemblies to comply with 

requirements.

3.4 ADJUSTING AND CLEANING

A. Remove equipment, materials and debris, leaving area in undamaged, clean 

condition.

B. Clean surfaces adjacent to sealed openings free of excess materials and soiling as 

work progresses.

C. Perform patching and repair of firestopping systems damaged by other trades.

END OF SECTION
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes sealants for the following applications, including those specified by 

reference to this Section:

1. Exterior joints in the following vertical surfaces and nontraffic horizontal surfaces:

a. Perimeter joints between materials listed above and frames of doors and 

windows.

2. Exterior joints in the following horizontal traffic surfaces:

a. Control, expansion, and isolation joints in cast-in-place concrete slabs.

3. Interior joints in the following vertical surfaces and horizontal nontraffic surfaces:

a. Vertical control joints on exposed surfaces of interior unit masonry and 

concrete walls and partitions.

b. Perimeter joints between interior wall surfaces and frames of interior doors, 

windows, and elevator entrances.

c. Joints between plumbing fixtures and adjoining walls, floors, and counters.

d. Other joints as indicated.

1.3 PERFORMANCE REQUIREMENTS

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight 

continuous joint seals without staining or deteriorating joint substrates.

1.4 SUBMITTALS

A. Product Data:  For each joint-sealant product indicated.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to Project site in original unopened containers or bundles with labels 

indicating manufacturer, product name and designation, color, expiration date, pot life, 

curing time, and mixing instructions for multicomponent materials.
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B. Store and handle materials in compliance with manufacturer's written instructions to 

prevent their deterioration or damage due to moisture, high or low temperatures, 

contaminants, or other causes.

1.6 PROJECT CONDITIONS

A. Environmental Limitations:  Do not proceed with installation of joint sealants under the 

following conditions:

1. When ambient and substrate temperature conditions are outside limits permitted by 

joint sealant manufacturer.

B. Joint-Width Conditions:  Do not proceed with installation of joint sealants where joint widths 

are less than those allowed by joint sealant manufacturer for applications indicated.

C. Joint-Substrate Conditions:  Do not proceed with installation of joint sealants until 

contaminants capable of interfering with adhesion are removed from joint substrates.

PART 2 - PRODUCTS

2.1 PRODUCTS AND MANUFACTURERS

A. Products:  Subject to compliance with requirements, provide one of the products indicated 

for each type in the sealant schedules at the end of Part 3.

2.2 MATERIALS, GENERAL

A. Compatibility:  Provide joint sealants, backings, and other related materials that are 

compatible with one another and with joint substrates under conditions of service and 

application, as demonstrated by sealant manufacturer based on testing and field 

experience.

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range 

for this characteristic.

2.3 ELASTOMERIC JOINT SEALANTS

A. Elastomeric Sealant Standard:  Comply with ASTM C 920 and other requirements indicated 

for each liquid-applied chemically curing sealant in the Elastomeric Joint-Sealant Schedule 

at the end of Part 3, including those referencing ASTM C 920 classifications for type, grade, 

class, and uses.

2.4 ACOUSTICAL JOINT SEALANTS

A. Acoustical Sealant for Exposed and Concealed Joints:  For each product of this description 

indicated in the Acoustical Joint-Sealant Schedule at the end of Part 3, provide 

manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with 

ASTM C 834 and the following:



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

JOINT SEALANTS 079200 - 3

1. Product effectively reduces airborne sound transmission through perimeter joints and 

openings in building construction as demonstrated by testing representative 

assemblies according to ASTM E 90.

2.5 JOINT-SEALANT BACKING

A. General:  Provide sealant backings of material and type that are nonstaining; are 

compatible with joint substrates, sealants, primers, and other joint fillers; and are approved 

for applications indicated by sealant manufacturer based on field experience and 

laboratory testing.

2.6 MISCELLANEOUS MATERIALS

A. Primer:  Material recommended by joint sealant manufacturer where required for adhesion 

of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-

substrate tests and field tests.

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of 

sealants and sealant backing materials, free of oily residues or other substances capable of 

staining or harming joint substrates and adjacent nonporous surfaces in any way, and 

formulated to promote optimum adhesion of sealants with joint substrates.

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and 

surfaces adjacent to joints.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting 

joint-sealant performance.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 

comply with joint sealant manufacturer's written instructions and the following 

requirements:

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, paints (except for permanent, protective coatings 

tested and approved for sealant adhesion and compatibility by sealant 

manufacturer), old joint sealants, oil, grease, waterproofing, water repellents, water, 

surface dirt, and frost.

2. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, 

mechanical abrading, or a combination of these methods to produce a clean, 

sound substrate capable of developing optimum bond with joint sealants.  Re
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move loose particles remaining from above cleaning operations by vacuuming or 

blowing out joints with oil-free compressed air.  Porous joint surfaces include the 

following:

a. Concrete.

b. Masonry.

c. Unglazed surfaces of ceramic tile.

3. Remove laitance and form-release agents from concrete.

B. Joint Priming:  Prime joint substrates where recommended in writing by joint sealant 

manufacturer, based on preconstruction joint-sealant-substrate tests or prior experience.  

Apply primer to comply with joint sealant manufacturer's written instructions.  Confine 

primers to areas of joint-sealant bond; do not allow spillage or migration onto adjoining 

surfaces.

C. Masking Tape:  Use masking tape where required to prevent contact of sealant with 

adjoining surfaces that otherwise would be permanently stained or damaged by such 

contact or by cleaning methods required to remove sealant smears.  Remove tape 

immediately after tooling without disturbing joint seal.

3.3 INSTALLATION OF JOINT SEALANTS

A. General:  Comply with joint sealant manufacturer's written installation instructions for 

products and applications indicated, unless more stringent requirements apply.

B. Sealant Installation Standard:  Comply with recommendations of ASTM C 1193 for use of 

joint sealants as applicable to materials, applications, and conditions indicated.

C. Acoustical Sealant Application Standard: Comply with recommendations of ASTM C 919 

for use of joint sealants in acoustical applications as applicable to materials, applications, 

and conditions indicated.

D. Install sealant backings of type indicated to support sealants during application and at 

position required to produce cross-sectional shapes and depths of installed sealants 

relative to joint widths that allow optimum sealant movement capability.

E. Install bond-breaker tape behind sealants where sealant backings are not used between 

sealants and back of joints.

F. Install sealants by proven techniques to comply with the following and at the same time 

backings are installed:

1. Place sealants so they directly contact and fully wet joint substrates.

2. Completely fill recesses provided for each joint configuration.

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability.

G. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 

curing begins, tool sealants according to requirements specified below to form smooth, 

uniform beads of configuration indicated; to eliminate air pockets; and to ensure contact 

and adhesion of sealant with sides of joint.
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1. Remove excess sealants from surfaces adjacent to joint.

2. Use tooling agents that are approved in writing by sealant manufacturer and that do 

not discolor sealants or adjacent surfaces.

3.4 CLEANING

A. Clean off excess sealants or sealant smears adjacent to joints as the Work progresses by 

methods and with cleaning materials approved in writing by manufacturers of joint 

sealants and of products in which joints occur.

3.5 PROTECTION

A. Protect joint sealants during and after curing period from contact with contaminating 

substances and from damage resulting from construction operations or other causes so 

sealants are without deterioration or damage at time of Substantial Completion.  If, despite 

such protection, damage or deterioration occurs, cut out and remove damaged or 

deteriorated joint sealants immediately so installations with repaired areas are 

indistinguishable from the original work.

3.6 ELASTOMERIC JOINT-SEALANT SCHEDULE

A. Multicomponent Nonsag Polysulfide Sealant:  Where joint sealants of this type are 

indicated, provide products complying with the following:

1. Products:  Provide one of the following:

a. cm-60; W.R Meadows, Inc.

b. T-2235-M; Morton International, Inc.

c. T-2282; Morton International, Inc.

d. Thiokol 2P; Morton International, Inc.

e. GC-5 Synthacalk; Pecora Corporation.

f. Two-Part Sealant; Sonneborn Building Products Div., ChemRex Inc.

2. Type and Grade:  M (multicomponent) and NS (nonsag).

3. Class:  25.

4. Uses Related to Exposure:  T (traffic)

3.7 LATEX JOINT-SEALANT SCHEDULE

A. Latex Sealant:  Where joint sealants of this type are indicated, provide products complying 

with the following:

1. Products:  Provide one of the following:

a. Chem-Calk 600; Bostik Inc.

b. NuFlex 330; NUCO Industries, Inc.

c. LC 160 All Purpose Acrylic Caulk; Ohio Sealants, Inc.

d. AC-20; Pecora Corporation.

e. PSI-701; Polymeric Systems, Inc.
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f. Sonolac; Sonneborn Building Products Div., ChemRex, Inc.

g. Tremflex 834; Tremco.

3.8 ACOUSTICAL JOINT-SEALANT SCHEDULE

A. Acoustical Sealant for Exposed and Concealed Joints:  At all sound partitions and where 

joint sealants of this type are indicated, provide products complying with the following:

1. Products:  Provide one of the following:

a. AC-20 FTR Acoustical and Insulation Sealant; Pecora Corporation.

b. SHEETROCK Acoustical Sealant; USG Corp., United States Gypsum Co.

B. Acoustical Sealant for Concealed Joints:  At all sound partitions and where joint sealants of 

this type are indicated, provide products complying with the following:

1. Products:  Provide one of the following:

a. Pro-Series SC-170 Rubber Base Sound Sealant; Ohio Sealants, Inc.

b. BA-98; Pecora Corporation.

c. Tremco Acoustical Sealant; Tremco.

END OF SECTION
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SECTION 08 11 13 3 HOLLOW METAL DOORS AND FRAMES

PART 1 - GENERAL

1.1 SUMMARY

A. Work Included: Provide and install hollow metal doors and frames, complete, as shown on 

Drawings and as specified.

1. Hollow Metal Door and Frame Sets.

2. Hollow Metal Interior Window Frames.

3. Hollow Metal Frames for Wood Doors specified in Section 081416 3 Flush Wood 

Doors.

4. Coordinate Door and Frame fabrication with door hardware specified in Section 

087100 3 Door Hardware as required for the hardware types scheduled on Drawings.

5. Coordinate Door and Frame fabrication with Security and Access Control products 

specified in DIVISION 26 3 Electrical as required for Security and Fire Alarm wiring and 

interface. 

B. Work Specified Elsewhere:

1. Section 050500 3 Metal Fasteners.

2. Section 0814163 Flush Wood Doors.

3. Section 0841133 Aluminum Entrances and Storefronts.

4. Section 0842133 Aluminum  Framed Entrance

5. Section 087100 3 Door Hardware.

7. Section 088000 3Glazing.

8. Section 085113 3 Aluminum Windows.

1.2 REFERENCE STANDARDS

A. Hollow Metal Manufacturers Association (HMMA) Division of National Association of 

Architectural Metal Manufacturers (NAAMM):

1. Hollow Metal Manual; including HMMA 800, 801, 802, 810, 820, 830, 840, 841, 850, 860, 

861, 862, 863, 880, 881, and 882.

1.3 QUALITY ASSURANCE

A. Comply with the latest edition of the following Standards:
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1. National Fire Protection Association (NFPA):

a. NFPA No. 80: "Fire Doors and Windows".

b. NFPA No. 251: "Fire Tests of Building Construction and Materials".

c. NFPA No. 252: "Fire Tests of Door Assemblies".

d. NFPA No. 257: "Fire Tests of Window Assemblies".

2. American Society for Testing and Materials (ASTM):

a. ASTM E-119: "Methods for Fire Tests of Building Construction and Materials".

b. ASTM E-152: "Standard Methods of Fire Tests of Door Assemblies."

c. ASTM E-163: "Methods for Fire Tests of Window Assemblies".

3. American National Standards Institute (ANSI):

a. A250.8: "Recommended Specifications for Standard Steel Doors and Frames".

4. Underwriters' Laboratories' (UL):

a. UL-9: "Fire Tests of Door Assemblies".

b. UL-10C: "Fire Tests of Window Assemblies".

B. Testing Agency Qualifications:  Testing agency testing all fire rated doors and frames, shall 

have approval of enforcing authority for this project and provide inspection of materials and 

workmanship at factory during fabrication and assembly.

C. Requirements of Regulatory Agencies:  Where opening has fire resistive rating of 20 minutes 

or longer, door shall bear testing agency-issued label.

a. Provide "T" temperature rating labels.

1.4 SUBMITTALS

A. Comply with provisions of Section 013300 3 Submittal Procedures.

B. Product Data:  Manufacturer's specifications, catalog cuts, data, and installation instructions.

C. Shop Drawings:  

1. General: Show frame type, material descriptions and gauges, exact profiles, 

elevations, fire-resistive rating and complete details, including reinforcing, anchors, 

and connections.  
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a. Identify non-conforming frames and assemblies that cannot be fire rated or 

labeled for Architect's review and direction.

2. Provide Elevation Drawings for each frame assembly, fully dimensioned and 

identified by numbering nomenclature used on Drawings, including:

a. Locations of rough-in and reinforcing preparation for hardware provided in 

other Sections.

b. Routing of electrical conduit or cable within frame members.

c. Glass Type for each Lite, incorporating nomenclature used on Drawings.

d. Locations of Doors, including swing and Door numbering nomenclature 

used on Drawings.

e. Frame Finish.

3. Provide full-size special details showing thickness, profiles, jointing, connections, and 

assembly of various members, reinforcement, anchorage, and supports.

D. Samples:  Submit 12-inch by 12-inch "L" section of metal door frame showing corner detail, 

anchor, weld, and finish.

E. Certificates:  Submit certificates for specified doors and frames indicating compliance with 

fabrication and minimum labeling requirements.  Certificates signed by Contractor and 

authorized representative of hollow metal manufacturing company.

1.6 PRODUCT HANDLING

A. General:  Deliver, store, and handle hollow metal work in manner to prevent damage, 

distortion, and deterioration.

B. Packaging:  Package hollow metal work in cardboard or other containers with separators, 

banding, spreaders, and paper wrappings to protect items during transit and Project site 

storage.

C. Manufacturer's Recommendations:  Follow special storage and handling requirements of 

manufacturer.

D. Identification:  Mark each door and door frame, on a surface which will be hidden after 

installation, with designation of opening for which it is furnished.  Mark opening designation 

also on exterior packaging for each door and door frame.

1.7 COORDINATION
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A. Hardware Suppliers:  Furnish hollow metal frame manufacturer with accepted hardware 

schedule, hardware templates, and samples of physical hardware where necessary to 

ensure correct fitting and installation.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. General:  Provide products manufactured by Stiles Custom Metal, Inc; Curries Company, an 

ASSA ABLOY Group Company; Steelcraft, an Ingersoll Rand Company OR Ceco, an ASSA 

ABLOY Group Company

2.2 MATERIALS 3 GENERAL 

A. Steel Sheet:

1. General:  Free of scale, pitting, and surface defects.

2. Cold-Rolled:  ASTM A366, commercial grade.

3. Hot-Rolled:  ASTM A569, commercial grade, pickled.

4. Galvanized:  Cold-rolled or hot-rolled sheet with zinc coating applied by hot-dip 

process per ASTM A526 (A60 or G60) with coating weight of not less than 

0.30 ounces per square foot per side.

2.3 HOLLOW METAL DOORS

A. Faces:

1. Interior Doors:  Cold-rolled or hot-rolled steel sheet; not less than 18 gauge.

2. Exterior Doors:  Galvanized steel sheet, not less than 16 gauge.

B. Door Thickness:  1-3/4-inches, unless otherwise shown.

C. Door Types:  Flush.  Fully-welded seamless construction with no visible seams or joints on faces 

or vertical edges.

D. Door Construction:

1. General:  Fabricate doors in conformance with ANSI A250.8, including:

a. Level and Physical Performance Level: Level 3 and Extra heavy Duty per 

ANSI A250.8.

b. Model: 2 (Seamless per ANSI A250.8).

2. Reinforcement:  Stiffen face sheets by continuous vertical formed steel stiffener 

sections spanning full thickness of interior space between door faces.  
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3. Stiffeners:  Not less than 22 gauge space not more than 6-inches apart and securely 

attach to face sheets by spot welds not more than 5-inches on center. Fill spaces 

between stiffeners to sound-deaden and insulate full height of door with an 

inorganic non-combustible batt-type material.

4. Door Faces:  Join at vertical edges by continuous weld extending full height of door. 

 Grind, fill, and dress welds smooth to make invisible and provide smooth flush 

surface.

 5. Top and Bottom Edges:  Close with continuous recessed steel channel not less than 

16 gauge, extending full width of door and spot welded to both faces.  At exterior 

doors provide an additional flush closing channel at top edges and, where required 

for attachment of weather-stripping, a flush closure also at bottom edges.  Provide 

openings in bottom closure of exterior doors to permit escape of entrapped 

moisture.

6. Edge Profiles:  Provide for both vertical edges of doors as follows:

a. Single-Acting Swing Doors:  Bevel 1/8-inch in 2 inches.

b. Double-Acting Swing Doors:  Round on 2-1/8-inch radius.

7. Hardware Reinforcements:

a. General:  Mortise, reinforce, drill and tap doors at factory for fully-

templated hardware only, per hardware schedule and templates provided 

by hardware suppliers specified in Section 08710 3 Door Hardware, and 

DIVISION 16 3Electrical (Fire Alarm and Security Requirements). Where 

surface-mounted hardware is scheduled, provide reinforcing plates only; 

drilling and tapping done by others.

b. Minimum Gauges For Hardware Reinforcing Plates:  As follows:

1) Hinge and Pivot Reinforcements:  7 gauge.

2) Reinforcements for Lock Face, Flush Bolts, Concealed Holders:  

12 gauge.

3) Reinforcements for All Other Surface-Mounted Hardware:  

16 gauge.

8. Astragals:

a. Dutch Bend Astragal:  Provide as integral part of door unless otherwise 

shown or scheduled.  Fabricate astragal of three thickness of metal of same 

gauge as face sheet.  Fabricate reveal on opposite door leaf from top to 

bottom for dutch bend astragal to lay flush with face.

b. Location:

1) Exterior Pairs of Doors:
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a) Outswing:  Astragal on exterior side of active door leaf.

b) Inswinging:  Astragal on exterior side of inactive leaf.

9. Louvers:  Welded blade type of construction.  Louvers pierced into face sheets not 

permitted.

10. Exterior Doors:  Provide weep-hole openings in bottom of exterior doors to permit 

moisture to escape.  Seal joints in top edges of doors against water penetration.

E. Electrical Requirements:

1. General:  Make provisions for installation of electrical items specified under Section 

087100 3 Door Hardware, and DIVISION 16 3Electrical (Fire Alarm and Security 

Requirements) and other applicable Sections; arrange in manner so wiring can be 

readily removed and replaced.

2. Doors with Electric Hardware:

a. General:  Provide with metal raceway or conduit to permit wiring from 

electric hinge to other electric door hardware.

b. Hinges or Pivot Location:  Center or intermediate as applicable; top or 

bottom not permitted.

c. Install Electro Lynx wiring and Molex type connectors. Furnished by 

Section 087100, Door Hardware.

2.4 HOLLOW METAL PANELS

A. General:  Fabricate and finish hollow metal panels as specified for hollow metal doors.

2.5 HOLLOW METAL FRAMES

A. Materials:

1. Interior Frames:  Cold-rolled or hot-rolled steel sheet; not less than 16 gauge for 

openings 48-inches and less in width, and not less than 14 gauge for openings 

greater than 48-inches in width.

2. Exterior Frames:  Galvanized steel sheet; not less than 14 gauge.

B. Fabrication:

1. General:  Provide welded units with integral trim, of sizes and shapes shown.  

Knocked-down frames acceptable at interior non-rated openings only.
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2. Finished Work:  Strong and rigid, neat in appearance, square, true and free of 

defects, warp or buckle.  Fabricate molded members clean cut, straight and of 

uniform profile throughout their lengths.

3. Jamb Depths, Trim, Profile, Returns, and Backbends:  As shown.

4. Corner Joints:  Close contact edges tight, miter and continuously weld trim edges, 

and miter (butt) stops.  Use of gussets not permitted.

5. Stops:  Minimum depth 5/8-inches.  

6. Large Openings:  When shipping limitations so dictate, fabricate frames for large 

openings in sections designed for splicing in field.

7. Multiple or Special Openings:  Fabricate frames for multiple or special openings with 

mullion and/or rail members which are closed tubular shapes having no visible 

seams or joints.  Securely weld joints between faces of abutting members and finish 

smooth.

8. Hardware Reinforcements:

a. General:  Mortise, reinforce, drill, and tap frames at factory for fully 

templated mortised hardware only, per hardware schedule and templates 

provided by hardware supplier.  Where surface-mounted hardware is to be 

applied, provide frames with reinforcing plates only.

b. Hardware Reinforcing Plates:  Minimum thickness as follows:

1) Hinge And Pivot Reinforcements:  7 gauge, 1-1/4-foot by 10-inches, 

minimum size.

2) Strike Reinforcements:  12 gauge.

3) Flush Bolt Reinforcements:  12 gauge.

4) Closer Reinforcements:  12 gauge.

5) Surface-Mounted Hardware Reinforcements:  12 gauge.

6) Hold-Open Arm Reinforcements:  12 gauge.

7) Surface Exit Device Reinforcements:  12 gauge.

9. Jamb Anchors:

a. Masonry Walls:  Provide frames with adjustable jamb anchors.  Anchors not 

less than 16-gauge steel or 0.156-inch diameter steel wire.  Stirrup straps 

shall be not less than 2 inches by 10 inches in size, corrugated and/or 

perforated.  Provide anchors on each jamb as follows:

Frames up to 7'-6" height: 3 anchors.

Frames 7'-6" to 8'-0" height: 4 anchors.
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Frames over 8'-0" height: 1 anchor for each 2' or fraction thereof 

in height.

b. Stud Partitions:  Provide frames with steel anchors of suitable design, not less 

than 18-gauge thickness, securely welded inside each jamb as follows:

Frames up to 7'-6" height: 4 anchors.

Frames 7'-6" to 8'-0" height: 5 anchors.

Frames over 8'-0" height: 5 anchors plus one additional for each 2' 

or fraction thereof over 8'-0".

c. Previously Placed Concrete or Masonry:  Provide frames to be anchored to 

previously placed concrete, masonry or structural steel with anchors of 

suitable design as shown on approved shop drawings. 

10. Floor Anchors:

a. General:  Securely weld inside each jamb, with two holes provided at each 

jamb for floor anchorage.

b. Adjustable Anchors:  Where so scheduled or specified, provide adjustable 

floor anchors, not less than 2 inches in height adjustment.  

c. Thickness:  Minimum 14 gauge.

11. Masonry Wall Openings More Than 48-Inches In Width:  Provide with angle or 

channel stiffener factory welded into head; stiffeners not less than opening width 

and not used as lintels or load-bearing members.

12. Dust Cover Boxes:  Or mortar guards, provide of not thinner than 26-gauge steel at 

hardware mortises on frames to be set in masonry or plaster partitions.

13. Steel Spreader:  Provide frames with steel spreader temporarily attached to feet of 

both jambs to serve as brace during shipping and handling.  Steel spreader not to 

be used for installation purposes.

C. Electrical Requirements:

1. General:  Make provisions for installation of electrical items specified under Section 

087100 3 Door Hardware, and DIVISION 26 3Electrical (Fire Alarm and Security 

Requirements) and other applicable Sections; arrange in manner so wiring can be 

readily removed and replaced.

2. Frames with Electric Hinges:  

a. General:  Dust cover boxes or mortar guard for electrical hinges furnished 

under Section 087100 3 Door Hardware; weld into place under this Section.
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b. Hinge or Pivot Location:  Center or intermediate as applicable; top or 

bottom not permitted.

3. Back Box for Electrical Hardware Items:  Furnished under Section 087100 3 Door 

Hardware; weld into place under this Section.

2.6 FIRE-RATED DOORS AND FRAMES

A. General:  Provide labeled doors and frames for those openings requiring fire protection 

ratings as scheduled.  Construct such doors and frames as tested and approved by UL, WHI, 

or other nationally recognized testing agency having factory inspection service.

B. Non-Ratable Openings:  Identify on Shop Drawings any door or frame scheduled to be fire-

rated cannot qualify for appropriate labeling because of its design, hardware or any other 

reason. Do not begin fabrication for non-ratable items until all issues have been resolved.

2.7 STOPS AND MOLDINGS

A. Moldings for Glazed Lites in Doors:  Minimum 0.032 inch thick, fabricated from same material 

as door face sheet in which they are installed.

B. Fixed Frame Moldings:  Formed integral with standard steel frames, minimum 5/8 inch high, 

unless otherwise indicated.

C. Loose Stops for Glazed Lites in Frames:  Minimum 0.032 inch thick, fabricated from same 

material as frames in which they are installed.

2.8 SHOP PAINTING

A. General:  Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 

Products" for recommendations for applying and designating finishes.

1. Finish standard steel door and frames after assembly.

B. Galvanized Steel Surface Preparation:  Clean surfaces with nonpetroleum solvent so surfaces 

are free of oil and other contaminants.  After cleaning, apply a conversion coating suited to 

the organic coating to be applied over it.  Clean welds, mechanical connections, and 

abraded areas, and apply galvanizing repair paint specified below to comply with 

ASTM A 780.

1. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in 

steel, complying with SSPC-Paint 20.

C. Steel Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning"; 

remove dirt, oil, grease, or other contaminants that could impair paint bond.  Remove mill 

scale and rust, if present, from uncoated steel; comply with SSPC-SP 3, "Power Tool Cleaning," 

or SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning."
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D. Factory Priming for Field-Painted Finish:  Apply shop primer specified below immediately after 

surface preparation and pretreatment.  Apply a smooth coat of even consistency to provide 

a uniform dry film thickness of not less than 0.7-mils.

E. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free primer 

complying with ANSI A250.10 acceptance criteria; recommended by primer manufacturer 

for substrate; compatible with substrate and field-applied finish paint system indicated; and 

providing a sound foundation for field-applied topcoats despite prolonged exposure.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:  Examine substrate and conditions under which hollow metal 

doors and frames are to be installed and give notification, in writing, of any conditions 

detrimental to proper and timely completion of work. Do not proceed with work until 

unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF FRAMES

A. General:  Install frames per Reference Standards and as specified.

B. Labeled Doors and Frames:  Install per requirements of labeling authority.

C. Setting:  Exercise care in setting of frames to maintain scheduled dimensions, hold head 

level, and maintain jambs plumb and square.

D. Anchorages and Connections:  Secure to adjacent construction.  Furnish anchors to suit wall 

conditions and floor angles or clips welded to frame for fastening to floor.

E. Spreader Bars:  Whenever possible, leave frame spreader bars intact until frames are set 

perfectly square and plumb and anchors are securely attached.  Do not use shipping bars 

as spreaders.

F. Expansion Movement:  Allow for as required.

G. Fire-Rated Frames:  Install per NFPA Standard No. 80.

H. Exterior Doors:  Provide sheet metal drip at head.

I. Frames in Metal Stud Partitions: Frames filled tight with mineral fiber safing as specified in 

Section 078413 3 Penetration Firestopping.

3.3 SHOP COAT TOUCH-UP

A. General:  Immediately after installation remove rust, sand smooth, and touch-up items with 

prime coat which has been damaged with same primer as applied in shop.



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

HOLLOW METAL DOORS AND FRAMES 08 11 13 - 11

3.4 ADJUSTMENT

A. General:  Replace or re-hang doors which are hinge-bound or do not swing or operate 

freely.

3.5 PROTECTION

A. General:  Protect installed work against damage from other construction work.

3.6 INSTALLATION OF DOORS

A. General:  Install doors per manufacturer's instructions.

B. Hardware:  Install per requirements specified in Section 087100 3 Door Hardware.

C. Adjustment:  Adjust and lubricate operable parts as required for correct function.

END OF SECTION
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SECTION 08 14 00 3 FLUSH WOOD DOORS

PART 1 - GENERAL

1.1 REFERENCES

A. WDMA 3 Window & Door Manufacturers Association I.S. 1A latest edition

B. NFPA 80 -  Standards for Fire Doors

1.2 SUBMITTALS

A. Product Data: 

a. For each type of door include details of core and edge construction 

as well as trim for openings. Include factory finishing specifications

B. Shop Drawings: 

a. Indicate location, size and hand of each door; elevation and any 

details not covered in the product data sheets such as location and 

extent of blocking or any other pertinent data. 

C. Samples:  

a. For each specie and type of finish submit one 8x10 finish sample. 

1.3 QUALITY ASSURANCE

A. Advise the architect immediately of any deviations from the listed standards 

or this   

Specification. Insure that all doors are incompliance with NFPA 80 and local 

fire codes.

1.4 DELIVERY, STORAGE AND HANDLING

A. Comply with requirements of referenced standard and manufacturers written 

instructions.

B. Do not deliver doors until building is conditioned to temperature and humidity 

levels required by referenced standard are established and maintained. 

Humidity must be between 25% & 55%. 

C.  Protect doors from exposure from natural and artificial light until the doors are 

hung. 

1.5 WARRANTY

A. Solid core interior doors life of installation

a. Warranty shall include installation and finishing that may be required 

do to repair or replacement of any defective doors. This includes 

doors deemed defective due to material or workmanship or doors 

defined by the WDMA as of out of tolerance due to bow, cup or twist. 

PART 2 - PRODUCTS

2.1 MANUFACTURERS 

A.  Provide products from one of the following manufactures that is in strict 

compliance with this specification and referenced standards.

a. Oshkosh Door Company- Plastic Laminate Flush Wood Door (Field 

verify to match with adjacent existing hospital door finish)
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2.2 GENERAL

  A.  Construction: 5ply hot press. Two ply pre-manufactured skins are not 

acceptable as 5ply construction.

B. Adhesive: Type 1

C. Stiles and Rails to be bonded to the core and abrasively planed as an 

assembly.

a. SCL on non labeled and 20 min doors

b. Fire rated material on 45-90 minute doors

c. Vertical edges of doors to be laminated with vinyl protective edge 

D. Labels

a. UL or WHI fire labels to be attached to the hinge side of the door

b. Fire doors to comply with UL10C positive pressure

c. Manufacturers label indicating mark number, veneer species, 

construction, etc. to be affixed to top rail of the door. 

E. Bevel vertical door edges 1/8= in 2 <. 

2.3 NON-FIRE RATED AND 20 MINUTE DOORS

A. WDMA Standard Duty PC- 5 particle core doors with 32lb density cores except 

as follows:

a. Doors where there is surface mounted hardware to have blocking to 

eliminate the need for through bolting or be constructed with SCL 

core. 

b. SCL (Structural Composite Lumber) core to be supplied to maintain 

warranty when there are light lock conflicts that would void warranty 

on particle core doors. 

2.4 FIRE RATED 45 -90 MINUTE

A. Supply core type necessary to meet scheduled label requirements.

B. Provide blocking as needed to eliminate the need for through bolting the 

attachment of specified hardware. 

C. Provide lock blocks for all mortise or bored locks. 

2.5 DOOR FACING

A. Wilson Art .050 laminate color and pattern Wilsonart 7890-60 (Match with 

Primary Children9s Hospital standard) 

B. Vertical edges to be clad with Vinyl protective edge system (Match with 

adjacent existing doors at the hospital)

2.6 ACCESSORIES

A.  Vision Frames

a. Non-rated and 20 minute flush hardwood frames matching face 

veneer.

b. 45-90 minute metal vision frames veneered to match face veneer. 

B. Louvers

a. Non-labeled doors 

i. Solid hardwood matching face veneer.

ii. Louvers shall be V-slat chevron design. 

b. Labeled 45-90 minute

i. Metal fusible link factory primed for paint finish. 

B. Glass
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a. Provide glass for the doors as scheduled on drawings

C. Factory install all louvers and vision kits with glass.   

2.8 GLASS AND GLAZING

A. Vision Glass: Rated and Non-rated vision glass specified in Section 088000 

3 Glazing.

2.9 SIZES AND CLEARANCES

A. Sizes:  As shown; coordinate with installation to determine actual door 

sizes and clearances.  

1. Door Thickness:  1-3/4-inch, unless otherwise shown.

B. Clearances:  Maximum 1/8-inch clearance at jambs, heads, and meeting 

stiles; maximum 1/4-inch clearance over thresholds, and maximum 3/8-inch 

clearance in openings without thresholds; unless otherwise shown.  Bevel vertical 

edges 1/8-inch per 2 inches.

2.10 PRE-FITTING AND PREMACHINING

A. General:  Pre-fit and pre-machine.

B. Pre-fitting:  Pre-fit at factory per specified clearances.  Provide stile edges 

with standard bevel or radius as required by hardware.

C. Pre-machining:  Coordinate with Section 087100 3 Door Hardware, and 

DIVISION 26 - Electrical Security Requirements, including:

1. Factory machine doors for hardware that is not surface applied.  Locate 

hardware to comply with DHI-WDHS-3.  Comply with final hardware 

schedules, door frame Shop Drawings, DHI A115-W Series standards, and 

hardware templates.

2. Coordinate measurements of hardware mortises in metal frames to verify 

dimensions and alignment before factory machining.

PART 3 - EXECUTION

3.1 PREPARATION

A. General:  Do not install doors until cementitious work in areas shown to 

receive wood doors is completed and dry.

B. Environmental Requirements:  Condition doors to normal occupancy 

conditions prior to hanging.  Do not subject doors to abnormal heat, dryness, or 

humidity.
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A. Examine doors and substrates, with Installer present, for suitable conditions 

where wood doors will be installed.

1. Verify that installed frames comply with indicated requirements for 

type, size, location, and swing characteristics and have been 

installed with plumb jambs and level heads.

2. Reject doors with defects.

3. Proceed with installation only after unsatisfactory conditions have 

been corrected.

3.2 INSTALLATION

A. General:  Cut, trim, and hang doors to fit into frames with specified 

clearances.  Recoat top and bottom edges prior to hanging, if affected by 

fitting; use same type paint as applied at factory.

B. Prefinished Doors:  Cutting, trimming, fitting, and machining not permitted.

C. Operation:  Rehang or replace doors that do not swing or operate freely.

D. Finished Doors:  Replace doors that are damaged or do not comply with 

requirements. Doors may be repaired or refinished if work complies with 

requirements and shows no evidence of repair or refinishing.

                                    

                                        END OF SECTION
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SECTION 08 71 00 3 DOOR HARDWARE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes commercial door hardware for the following:

1. Swinging doors.

2. Sliding doors.

3. Other doors to the extent indicated.

B. Door hardware includes, but is not necessarily limited to, the following:

1. Mechanical door hardware.

2. Electromechanical door hardware, power supplies, back-ups and surge protection.

3. Cylinders specified for doors in other sections.

C. Related Sections:

1. Division 08 Section <Door Hardware Schedule=.

2. Division 08 Section <Hollow Metal Doors and Frames=.

3. Division 08 Section <Interior Aluminum Doors and Frames=.

4. Division 08 Section <Clad Wood Doors=.

5. Division 08 Section <Access Control Hardware=.

D. Codes and References: Comply with the version year adopted by the Authority Having 

Jurisdiction.

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.

2. ICC/IBC - International Building Code.

3. NFPA 80 - Fire Doors and Windows.

4. NFPA 101 - Life Safety Code.

5. NFPA 105 - Installation of Smoke Door Assemblies.

6. State Building Codes, Local Amendments.

E. Standards: All hardware specified herein shall comply with the following industry standards:

1. ANSI/BHMA Certified Product Standards - A156 Series

2. UL10C 3 Positive Pressure Fire Tests of Door Assemblies
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1.3 SUBMITTALS

A. Product Data: Manufacturer's product data sheets including installation details, material 

descriptions, dimensions of individual components and profiles, operational descriptions and 

finishes.

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing 

fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate 

the final Door Hardware Schedule with doors, frames, and related work to ensure proper size, 

thickness, hand, function, and finish of door hardware.

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 

Format for the Hardware Schedule."

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 

complete designations of every item required for each door or opening. Organize door 

hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals 

that do not follow the same format and order as the Door Hardware Sets will be rejected 

and subject to resubmission.

3. Content: Include the following information:

a. Type, style, function, size, label, hand, and finish of each door hardware item.

b. Manufacturer of each item.

c. Fastenings and other pertinent information.

d. Location of door hardware set, cross-referenced to Drawings, both on floor plans 

and in door and frame schedule.

e. Explanation of abbreviations, symbols, and codes contained in schedule.

f. Mounting locations for door hardware.

g. Door and frame sizes and materials.

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 

particularly where approval of the Door Hardware Schedule must precede fabrication of 

other work that is critical in the Project construction schedule. Include Product Data, 

Samples, Shop Drawings of other work affected by door hardware, and other 

information essential to the coordinated review of the Door Hardware Schedule.

C. Shop Drawings: Details of electrified access control hardware indicating the following:

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 

diagrams for power, signaling, monitoring, communication, and control of the access 

control system electrified hardware. Differentiate between manufacturer-installed and 

field-installed wiring. Include the following:

a. Elevation diagram of each unique access controlled opening showing location 

and interconnection of major system components with respect to their 

placement in the respective door openings.

b. Complete (risers, point-to-point) access control system block wiring diagrams.
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2. Electrical Coordination: Coordinate with related Division 26 Electrical Sections the 

voltages and wiring details required at electrically controlled and operated hardware 

openings.

D. Keying Schedule: Prepared under the supervision of the Owner, separate schedule detailing 

final keying instructions for locksets and cylinders in writing. Include keying system explanation, 

door numbers, key set symbols, hardware set numbers and special instructions. Owner to 

approve submitted keying schedule prior to the ordering of permanent cylinders.

E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 

manuals for each item comprising the complete door hardware installation in quantity as 

required in Division 01, Closeout Submittals. The manual to include the name, address, and 

contact information of the manufacturers providing the hardware and their nearest service 

representatives. The final copies delivered after completion of the installation test to include "as 

built" modifications made during installation, checkout, and acceptance.

F. Warranties and Maintenance: Special warranties and maintenance agreements specified in 

this Section.

1.4 QUALITY ASSURANCE

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 

documented experience in producing hardware and equipment similar to that indicated for 

this Project and that have a proven record of successful in-service performance.

B. Installer Qualifications: Installers, trained by the primary product manufacturers, with a minimum 

3 years documented experience installing both standard and electrified builders hardware 

similar in material, design, and extent to that indicated for this Project and whose work has 

resulted in construction with a record of successful in-service performance.

C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors 

with a minimum 5 years documented experience supplying both mechanical and 

electromechanical hardware installations comparable in material, design, and extent to that 

indicated for this Project. Supplier recognized as a factory direct distributor in good standing by 

the manufacturers of the primary materials with a warehousing facility in Project's vicinity. 

Supplier to have on staff a certified Architectural Hardware Consultant (AHC) available during 

the course of the Work to consult with Contractor, Architect, and Owner concerning both 

standard and electromechanical door hardware and keying.

1. Scheduling Responsibility: Preparation of door hardware and keying schedules.

D. Source Limitations: Obtain each type and variety of Door Hardware specified in this Section 

from a single source, qualified supplier unless otherwise indicated.
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1. Electrified modifications or enhancements made to a source manufacturer's product 

line by a secondary or third party source will not be accepted.

2. Provide electromechanical door hardware from the same manufacturer as mechanical 

door hardware, unless otherwise indicated.

E. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 

requirements and guidelines as directed in the model building code including, but not limited 

to, the following:

1. NFPA 70 "National Electrical Code", including electrical components, devices, and 

accessories listed and labeled as defined in Article 100 by a testing agency acceptable 

to authorities having jurisdiction, and marked for intended use.

2. Where indicated to comply with accessibility requirements, comply with Americans with 

Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," 

ANSI A117.1 as follows:

a. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy to 

grasp with one hand and does not require tight grasping, tight pinching, or 

twisting of the wrist.

b. Door Closers: Comply with the following maximum opening-force requirements 

indicated:

1) Interior Hinged Doors: 5 lbf applied perpendicular to door.

2) Fire Doors: Minimum opening force allowable by authorities having 

jurisdiction.

c. Thresholds: Not more than 1/2 inch high. Bevel raised thresholds with a slope of not 

more than 1:2.

3. NFPA 101: Comply with the following for means of egress doors:

a. Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch. Locks 

shall not require the use of a key, tool, or special knowledge for operation.

b. Thresholds: Not more than 1/2 inch high.

4. Fire-Rated Door Assemblies: Provide door hardware for assemblies complying with 

NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to 

authorities having jurisdiction, for fire ratings indicated, based on testing according to 

NFPA 252 (neutral pressure at 40" above sill) or UL-10C.

a. Test Pressure: Positive pressure labeling.

F. Each unit to bear third party permanent label demonstrating compliance with the referenced 

standards.
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G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section 

"Project Meetings." Keying conference to incorporate the following criteria into the final keying 

schedule document:

1. Function of building, purpose of each area and degree of security required.

2. Plans for existing and future key system expansion.

3. Requirements for key control storage and software.

4. Installation of permanent keys, cylinder cores and software.

5. Address and requirements for delivery of keys.

H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements 

in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 

Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 

handling, and installing door hardware.

1. Prior to installation of door hardware, conduct a project specific training meeting to 

instruct the installing contractors' personnel on the proper installation and adjustment of 

their respective products. Product training to be attended by installers of door hardware 

(including electromechanical hardware) for aluminum, hollow metal and wood doors. 

Training will include the use of installation manuals, hardware schedules, templates and 

physical product samples as required.

2. Inspect and discuss electrical roughing-in, power supply connections, and other 

preparatory work performed by other trades.

3. Review sequence of operation narratives for each unique access controlled opening.

4. Review and finalize construction schedule and verify availability of materials.

5. Review the required inspecting, testing, commissioning, and demonstration procedures

I. At completion of installation, provide written documentation that components were applied to 

manufacturer's instructions and recommendations and according to approved schedule.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door 

hardware delivered to Project site. Do not store electronic access control hardware, software 

or accessories at Project site without prior authorization.

B. Tag each item or package separately with identification related to the final Door Hardware 

Schedule, and include basic installation instructions with each item or package.

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 

and related accessories directly to Owner via registered mail or overnight package service. 

Instructions for delivery to the Owner shall be established at the "Keying Conference".
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1.6 COORDINATION

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 

work specified to be factory prepared for installing standard and electrified hardware. Check 

Shop Drawings of other work to confirm that adequate provisions are made for locating and 

installing hardware to comply with indicated requirements.

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of 

scheduled electrified door hardware and related access control equipment with required 

connections to source power junction boxes, low voltage power supplies, detection and 

monitoring hardware, and fire and detection alarm systems.

C. Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors 

and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to 

receive the installation of the specified electrified, monitoring, signaling and access control 

system hardware without additional in-field modifications.

1.7 WARRANTY

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in 

this Article shall not deprive Owner of other rights Owner may have under other provisions of 

the Contract Documents and shall be in addition to, and run concurrent with, other warranties 

made by Contractor under requirements of the Contract Documents.

B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 

components of standard and electrified door hardware that fails in materials or workmanship 

within specified warranty period after final acceptance by the Owner. Failures include, but are 

not limited to, the following:

1. Structural failures including excessive deflection, cracking, or breakage.

2. Faulty operation of the hardware.

3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.

4. Electrical component defects and failures within the systems operation.

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 

indicated.

1.8 MAINTENANCE SERVICE

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 

maintenance instructions as needed for Owner's continued adjustment, maintenance, and 

removal and replacement of door hardware.

B. Continuing Service: Beginning at Substantial Completion, and running concurrent with the 

specified warranty period, provide continuous (6) months full maintenance including repair 

and replacement of worn or defective components, lubrication, 
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cleaning, and adjusting as required for proper door opening operation. Provide parts and 

supplies as used in the manufacture and installation of original products.

PART 2 - PRODUCTS

2.1 SCHEDULED DOOR HARDWARE

A. General: Provide door hardware for each door to comply with requirements in Door Hardware 

Sets and each referenced section that products are to be supplied under.

1. Designations: Requirements for quantity, item, size, finish or color, grade, function, and 

other distinctive qualities of each type of door hardware are indicated in the Door 

Hardware Sets at the end of Part 3. Products are identified by using door hardware 

designations, as follows:

a. Named Manufacturer's Products: Product designation and manufacturer are 

listed for each door hardware type required for the purpose of establishing 

requirements. Manufacturers' names are abbreviated in the Door Hardware 

Schedule.

B. Substitutions: Requests for substitution and product approval for inclusive mechanical and 

electromechanical door hardware in compliance with the specifications must be submitted in 

writing and in accordance with the procedures and time frames outlined in Division 01, 

Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and 

their designated consultants.

2.2 HANGING DEVICES

A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as specified in 

the Door Hardware Sets.

1. Quantity: Provide the following hinge quantity, unless otherwise indicated:

a. Two Hinges: For doors with heights up to 60 inches.

b. Three Hinges: For doors with heights 61 to 90 inches.

c. Four Hinges: For doors with heights 91 to 120 inches.

d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for 

every 30 inches of door height greater than 120 inches.

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for 

door thickness and clearances required:

a. Widths up to 390=: 4-1/2= standard or heavy weight as specified.

b. Sizes from 391= to 490=: 5= standard or heavy weight as specified.

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following:
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a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing 

hinges unless Hardware Sets indicate standard weight.

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing 

hinges unless Hardware Sets indicate heavy weight.

4. Hinge Options: Comply with the following where indicated in the Hardware Sets or on 

Drawings:

a. Non-removable Pins: Provide set screw in hinge barrel that, when tightened into a 

groove in hinge pin, prevents removal of pin while door is closed; for the 

following applications:

1) Out-swinging exterior doors.

2) Out-swinging access controlled doors.

3) Out-swinging lockable doors.

5. Acceptable Manufacturers:

a. Hager Companies (HA).

b. McKinney Products (MK).

B. Continuous Geared Hinges: ANSI/BHMA A156.26 certified continuous geared hinge with 

minimum 0.120-inch thick extruded 6060 T6 aluminum alloy hinge leaves and a minimum overall 

width of 4 inches. Hinges are non-handed, reversible and fabricated to template screw 

locations. Provide concealed flush mount (with or without inset), full surface, or half surface, in 

standard and heavy duty models, as specified in the Hardware Sets. Concealed continuous 

hinges to be U.L. listed for use on up to and including 90 minute rated door installations and U.L. 

listed for windstorm components where applicable. Factory cut hinges for door size and 

provide with removable service power transfer panel where indicated at electrified openings.

1. Acceptable Manufacturers:

a. McKinney Products (MK).

b. Markar

2.3 DOOR OPERATING TRIM

A. Flush Bolts and Surface Bolts: ANSI/BHMA A156.3 and A156.16, Grade 1, certified automatic, 

self-latching, and manual flush bolts and surface bolts. Manual flush bolts to be furnished with 

top rod of sufficient length to allow bolt location approximately six feet from the floor. Furnish 

dust proof strikes for bottom bolts. Surface bolts to be minimum 8= in length and U.L. listed for 

labeled fire doors and U.L. listed for windstorm components where applicable. Provide related 

accessories (mounting brackets, strikes, coordinators, etc.) as required for appropriate 

installation and operation.

1. Acceptable Manufacturers:

a. Rockwood Manufacturing (RO).
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b. Trimco (TC).

B. Door Push Plates and Pulls: ANS/BHMA A156.6 certified door pushes and pulls of type and 

design specified below or in the Hardware Sets. Coordinate and provide proper width and 

height as required where conflicting hardware dictates. 

1. Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with square 

corners and beveled edges, secured with exposed screws unless otherwise indicated.

2. Door Pull and Push Bar Design: Size, shape, and material as indicated in the hardware 

sets. Minimum clearance of 2 1/2-inches from face of door unless otherwise indicated. 

3. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum 

clearance of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise 

indicated.

4. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware 

Sets.

a. Acceptable Manufacturers:

1) Rockwood Manufacturing (RO).

2) Trimco (TC).

2.4 CYLINDERS AND KEYING

A. General: Cylinder manufacturer to have minimum (10) years experience designing secured 

master key systems and have on record a published security keying system policy.

B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source 

manufacturer as locksets and exit devices, unless otherwise indicated.

1. Acceptable Manufacturers:

a. Stanley Best (BE).

C. Cylinders: Original manufacturer cylinders complying with the following:

1. Mortise Type: Threaded cylinders with rings and straight- or clover-type cam.

2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised 

trim ring.

3. Bored-Lock Type: Cylinders with tailpieces to suit locks.

4. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes.

5. Keyway:  Match Facility Standard. 

D. Permanent Cores: Manufacturer's standard; finish face to match lockset; complying with the 

following:
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1. Interchangeable Cores: Core insert, removable by use of a special key; usable with 

other manufacturers' cylinders.

E. Keying System: Each type of lock and cylinders to be factory keyed. Conduct specified "Keying 

Conference" to define and document keying system instructions and requirements. Furnish 

factory cut, nickel-silver large bow permanently inscribed with a visual key control number as 

directed by Owner. Incorporate decisions made in keying conference, and as follows:

1. Existing System: Master key or grand master key locks to Owner's existing system.

F. Key Quantity: Provide the following minimum number of keys:

1. Change Keys per Cylinder: Two (2)

2. Construction Keys (where required):  Ten (10)

3. Construction Control Keys (where required): Two (2)

4. Permanent Control Keys (where required): Two (2)

G. Construction Keying: Provide construction master keyed cylinders or temporary keyed 

construction cores where specified. Provide construction master keys in quantity as required by 

project Contractor. Replace construction cores with permanent cores. Furnish permanent 

cores for installation as directed under specified "Keying Conference".

2.5 MECHANICAL LOCKS AND LATCHING DEVICES

A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, Operational Grade 1 

certified mortise locksets furnished in the functions as specified in the Hardware Sets. Locksets to 

be manufactured with a corrosion resistant, stamped 12 gauge minimum formed steel case 

and be field-reversible for handing without disassembly of the lock body. Lockset trim (including 

knobs, levers, escutcheons, roses) to be the product of a single manufacturer. Furnish with 

standard 2 3/4" backset, 3/4" throw anti-friction stainless steel latchbolt, and a full 1" throw 

stainless steel bolt for deadbolt functions.

1. Acceptable Manufacturers:

a. Stanley Best (BE) 3 40H Series.

B. Lock Trim Design: As specified in Hardware Sets.

2.6 LOCK AND LATCH STRIKES

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 

curved lip extended to protect frame, finished to match door hardware set, unless otherwise 

indicated, and as follows:

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 

manufacturer.
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2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.

3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing.

B. Standards: Comply with the following:

1. Strikes for Mortise Locks and Latches: BHMA A156.13.

2. Strikes for Bored Locks and Latches: BHMA A156.2.

3. Strikes for Auxiliary Deadlocks: BHMA A156.5.

4. Dustproof Strikes: BHMA A156.16.

2.7 DOOR CLOSERS

A. All door closers specified herein shall meet or exceed the following criteria:

1. General: Door closers to be from one manufacturer, matching in design and style, with 

the same type door preparations and templates regardless of application or spring size. 

Closers to be non-handed with full sized covers including installation and adjusting 

information on inside of cover.

2. Standards: Closers to comply with UL-10C and UBC 7-2 for Positive Pressure Fire Test and 

be U.L. listed for use of fire rated doors.

3. Size of Units: Comply with manufacturer's written recommendations for sizing of door 

closers depending on size of door, exposure to weather, and anticipated frequency of 

use. Where closers are indicated for doors required to be accessible to the physically 

handicapped, provide units complying with ANSI ICC/A117.1.

4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 

Hardware Sets.

a. Where closers are indicated to have mechanical dead-stop, provide heavy duty 

arms and brackets with an integral positive stop. 

b. Where closers are indicated to have mechanical hold open, provide heavy duty 

units with an additional built-in mechanical holder assembly designed to hold 

open against normal wind and traffic conditions. Holder to be manually 

selectable to on-off position.

c. Where closers are indicated to have a cushion-type stop, provide heavy duty 

arms and brackets with spring stop mechanism to cushion door when opened 

to maximum degree.

d. Closers shall not be installed on exterior or corridor side of doors; where possible 

install closers on door for optimum aesthetics. Provide drop plates or other 

accessories as required for proper mounting.

5. Closer Accessories: Provide door closer accessories including custom templates, special 

mounting brackets, spacers and drop plates, and through-bolt or security type fasteners 

as specified in the door Hardware Sets.
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B. Door Closers, Surface Mounted (Large Body Cast Iron): ANSI/BHMA A156.4, Grade 1 surface 

mounted, heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and 

fully operational adjustable according to door size, frequency of use, and opening force. 

Closers to be rack and pinion type, one piece cast iron body construction, with adjustable 

backcheck and separate non-critical valves for closing sweep and latch speed control.

1. Acceptable Manufacturers:

a. LCN Closers (LC) - 4040XP Series.

2.8 ARCHITECTURAL TRIM

A. Door Protective Trim

1. General: Door protective trim units to be of type and design as specified below or in the 

Hardware Sets.

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door 

width (LDW) on stop side of single doors and 1= LDW on stop side of pairs of doors, and 

not more than 1" less than door width on pull side. Coordinate and provide proper width 

and height as required where conflicting hardware dictates. Height to be as specified in 

the Hardware Sets. 

3. Metal Protection Plates: ANSI/BHMA A156.6 certified metal protection plates (kick, armor, 

or mop), fabricated from the following. 

a. Stainless Steel: 050-inch thick, with countersunk screw holes (CSK).

4. Fasteners: Provide manufacturer's designated fastener type as specified in the Hardware 

Sets. 

5. Metal Door Edging: Door protection edging fabricated from a minimum .050-inch thick 

metal sheet, formed into an angle or "U" cap shapes, surface or mortised mounted onto 

edge of door. Provide appropriate leg overlap to account for protection plates as 

required. Height to be as specified in the Hardware Sets.

6. Acceptable Manufacturers:

a. Rockwood Manufacturing (RO).

b. Trimco (TC).

2.9 DOOR STOPS AND HOLDERS

A. General: Door stops and holders to be of type and design as specified below or in the 

Hardware Sets.

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall bumpers. 

Provide wall bumpers, either convex or concave types with anchorage as 
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indicated, unless floor or other types of door stops are specified in Hardware Sets. Do not 

mount floor stops where they will impede traffic. Where floor or wall bumpers are not 

appropriate, provide overhead type stops and holders.

1. Acceptable Manufacturers:

a. Rockwood Manufacturing (RO).

b. Trimco (TC).

2.10 ARCHITECTURAL SEALS

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 

below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 

provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 

applications provide non-corrosive fasteners and elsewhere where indicated.

B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 

a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke 

control ratings indicated, based on testing according to UL 1784.

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

C. Fire Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled by a 

testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 

indicated, based on testing according to UL-10C.

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire 

Tests of Door Assemblies, and UBC 7-2, Fire Tests of Door Assemblies. 

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 

agency, for sound ratings indicated, based on testing according to ASTM E 1408.

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 

replaceable and readily available from stocks maintained by manufacturer.

F. Acceptable Manufacturers:

1. Pemko Manufacturing (PE).

2. Reese Enterprises, Inc. (RS).

2.11 FABRICATION

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 

prepared for machine, wood, and sheet metal screws. Provide screws according to 

manufacturers recognized installation standards for application intended.
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2.12 FINISHES

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 

complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 

indicated by certain manufacturers for their products.

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, 

and other qualities complying with manufacturer's standards, but in no case less than specified 

by referenced standards for the applicable units of hardware.

C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine scheduled openings, with Installer present, for compliance with requirements for 

installation tolerances, labeled fire door assembly construction, wall and floor construction, and 

other conditions affecting performance.

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 

drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have 

been resolved in writing.

3.2 PREPARATION

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series. 

B. Wood Doors: Comply with ANSI/DHI A115-W series.

3.3 INSTALLATION

A. Install each item of mechanical and electromechanical hardware and access control 

equipment to comply with manufacturer's written instructions and according to specifications.

1. Installers are to be trained and certified by the manufacturer on the proper installation 

and adjustment of fire, life safety, and security products including: hanging devices; 

locking devices; closing devices; and seals. 

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 

publications, unless specifically indicated or required to comply with governing regulations:

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 

Hardware for Standard Steel Doors and Frames."



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

DOOR HARDWARE 08 71 00 - 15

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 

Wood Flush Doors."

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 

"Accessibility Guidelines for Buildings and Facilities."

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 

located. 

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 

written instructions. Where cutting and fitting are required to install door hardware onto or into 

surfaces that are later to be painted or finished in another way, coordinate removal, storage, 

and reinstallation of surface protective trim units with finishing work specified in Division 9 

Sections. Do not install surface-mounted items until finishes have been completed on substrates 

involved.

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 

requirements specified in Division 7 Section "Joint Sealants."

E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 

Control the handling and installation of hardware items so that the completion of the work will 

not be delayed by hardware losses before and after installation.

3.4 FIELD QUALITY CONTROL

A. Field Inspection: Supplier will perform a final inspection of installed door hardware and state in 

report whether work complies with or deviates from requirements, including whether door 

hardware is properly installed, operating and adjusted.

3.5 ADJUSTING

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 

ensure proper operation or function of every unit. Replace units that cannot be adjusted to 

operate as intended. Adjust door control devices to compensate for final operation of heating 

and ventilating equipment and to comply with referenced accessibility requirements.

3.6 CLEANING AND PROTECTION

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 

hardware installed on doors during the construction phase. Install any and all hardware at the 

latest possible time frame.

B. Clean adjacent surfaces soiled by door hardware installation.

C. Clean operating items as necessary to restore proper finish. and provide final protection and 

maintain conditions that ensure door hardware is without damage or deterioration at time of 

owner occupancy.
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3.7 DEMONSTRATION

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 

electromechanical door hardware.

3.8 DOOR HARDWARE SCHEDULE

A. The hardware sets represent the design intent and direction of the owner and architect. They 

are a guideline only and should not be considered a detailed hardware schedule. 

Discrepancies, conflicting hardware and missing items should be brought to the attention of 

the architect with corrections made prior to the bidding process. Omitted items not included in 

a hardware set should be scheduled with the appropriate additional hardware required for 

proper application and functionality.

B. Manufacturer9s Abbreviations:

1. HA - Hager   

   2. RO - Rockwood   

   3. BE - Best   

   4. LC - LCN   

   5. CR - Corbin   

   6. PE 3 Pemko

7. MA 3 Markar

8. MK - McKinney

                                                  

    

Hardware Schedule

 

Set: 1.0

Doors:  103

See Sheet A601A for door hardware schedule.

Set:  2.0

Doors:  101 & 102

See Sheet A601A for door hardware schedule. 

END OF SECTION 08 71 00
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SECTION 08 80 00 3 GLAZING

PART 1 - GENERAL

1.1 SUMMARY

A. Furnish labor, materials, tools, equipment, and services for Interior Glass and Glazing in 

accordance with provisions of Contract Documents.

B. Completely coordinate with work of other trades.

C. Related Sections:

1. Section 08 41 00 <Aluminum Entrances and Storefronts.=

1.2 QUALITY ASSURANCE

A. Glass Standards:

1. ANSI Z97.1.

2. CPSC 16 CFR 1201.

3. GANA Glazing Manual.

B. Flat Glass ASTM C1036.

1. Float glass:  Type I, Quality q3 and Class 1 unless otherwise indicated. 

2. Figured glass:  Type II, Quality q7, Form 3 and Class 1, Finish f1 and Pattern p2 unless   

otherwise indicated.

3. Mirror glass and one-way vision glass:  Type I, Quality q1 or q2, Class 1 and coated for 

purpose.

C. Flat Glass, Heat Treated, Coated and Uncoated, ASTM C1048.

1. Heat strengthened glass:  Kind HS, Type I, Quality q3, Class 1 and Condition A unless 

otherwise indicated.

2. Tempered glass:  Kind FT, Type I, Quality q3, Class 1 and Condition A unless otherwise 

indicated.

D. Mirror Glass: 

1. ASTM C1503; 

2. Quality: Mirror select.

3. F.S.DD-M-00411B (1).

E. Fire-Rated Assemblies: 

1. General:

a. Where glazing products are used in fire-rated assemblies, comply with requirements 

of specific assembly specified in other sections of these Specifications.

b. Underwriters Laboratories, Inc. (UL):

1) UL 9 3 Fire Tests of Window Assemblies.

2) UL 10B 3 Fire Tests of Door Assemblies.

3) UL 10C 3 Positive Pressure Fire Tests of Door Assemblies.

c. Fire Protective Rated Glass:  Each lite shall bear permanent, non-removable label 

of UL certifying it for use in tested and rated fire protective assemblies.

2. Door Assemblies: 

a. Complying with NFPA 80 and listed and labeled by a testing and inspecting 

agency acceptable to authorities having jurisdiction, for fire ratings indicated, 

based on testing according to NFPA 252. 
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b. Positive Pressure Compliance: UL 10C.

c. Fire Protective Glazing Products for Door Assemblies:  Products identical to those 

tested per UL 10B, labeled and listed by UL.

3. Window Assemblies:

a. Complying with NFPA 80 that are listed and labeled by a testing and inspecting 

agency acceptable to authorities having jurisdiction, for fire ratings indicated, 

based on testing according to NFPA 257.

b. Positive Pressure Compliance: UL 10C.

F. Laminated Glass: 

1. ASTM C1172 Standard Specification for Laminated Architectural Flat Glass.

2. Laminated Glass Design Guide, by the Glass Association of North America (GANA).

G. Glazing Standards:

1. Glazing Manual, by the Glass Association of North America (GANA).

1.3 SUBMITTALS

A. Samples:

1. Provide one (1) 12 IN x 12 IN example of each specified type of glass.

B. Contract Closeout Information:

1. Warranties.

C. Smoke baffle system:

1. Shop drawing details, plans and elevations showing supports to building structure, 

interface at ceiling, blocking, baffle shoe, cap rail, grommet, cladding, 

sealant/adhesive, and glass.

2. Product data.

3. Standard warranty.

4. Installation Instructions

1.4 WARRANTY

A. Written warranty signed by manufacturer or fabricator.

B. Laminated Glass:

1. Five (5) years against deterioration including edge separation, delamination that 

materially obstructs vision through glass, and blemishes exceeding those allowed by 

referenced laminated-glass standard.

C. Fire-rated Ceramics: 

1. Five (5) year manufacturer9s standard warranty.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Glass Products:

1. Base:

a. AGC Industries.

2. Optional:

a. Guardian Industries.

b. Pilkington.

c. PPG Industries.

d. Saint-Gobain.
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B. Fire-rated Glass Ceramic:

1. Base:

a. Technical Glass Products.

2. Optional:

a. Safti First.

b. Pilkington.

c. Saint-Gobain.

C. Radiation-resistant Glass:

1. Base:

a. Ray-Bar Engineering Corp.

2. Optional:

a. Nelco.

b. Corning Inc.

c. Schott North America, Inc.

d. Radiation Protection Products (RPP). 

D. Smoke Baffle System: 

1. Base design: CRL / Blumcraft (C.R. Laurence Co. Architectural Products)

2. Optional: Approved equal.

2.2 INSULATING GLASS

a. Manufacturers:  Subject to compliance with requirements, provide the following:

1) PPG Solarban 60 (2) Clear + Clear- (1= Thick)

b. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass 

separated by a dehydrated interspace, qualified according to ASTM E 2190, and 

complying with other requirements specified.

1) Sealing System:  Dual seal, with manufacturer's standard primary and 

secondary.

2) Desiccant:  Molecular sieve or silica gel, or blend of both.

2.3 MATERIALS

A. Glass Materials:

1. Comply with indicated standards.

2. See Glass Types Schedule for listing of types.

3. Materials specified in Glass Types Schedules are minimum acceptable products.

4. Single manufacturer produce individual glass types used in fabrication of insulating 

units.

5. Manufacturer or fabricator determine if materials should be heat strengthened or fully 

tempered at non-hazardous locations that do not require safety glazing and provide 

accordingly.

B. Glazing Compounds:

1. Nonsag, nonstain type.

2. Pigmented to match frame units not requiring painting.

3. Compatible with adjacent surfaces.

4. For use in setting glass: Neutral-cure Silicone sealant.

5. Sealants:

a. Sealants shall have a VOC content no greater than 250 g/L.
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b. Sealants shall contain no carcinogen or reproductive toxicant components present 

at more than 1% of total mass of the product as defined in the California Office of 

Environmental Health Hazard Assessment9s (OEHHA) list entitled <Chemicals Known 

to the State to Cause Cancer= or the Reproductive Toxicity, Safe Drinking Water 

and Toxic Enforcement Act of 1986 (Proposition 65).

6. Sealant tape: 

a. Butyl rubber sealant tape or ribbon having a continuous neoprene shim.

7. Gaskets:

a. Polyvinyl chloride or neoprene.

b. Extruded, flexible, of profile and hardness required to receive glass and provide a 

watertight installation.

C. Installation Setting Blocks and Spacers:

1. Neoprene, compatible with sealants used.

2. Setting blocks: 80-90 durometer.

3. Spacers: 40-50 durometer.

4. Compressible filler stock: Closed cell jacketed rod stock of synthetic rubber or plastic 

foam.

5. Shims, clips, springs, angles, beads, attachment screws and other miscellaneous items: 

As indicated or required.

2.4 GLASS TYPES SCHEDULE

A. Refer to Interior Glass Types Schedule and Interior Finish Schedule for basic description of 

Mark Numbers indicated on Drawing.  

B. Refer to Drawings for depiction of unit sizes and locations.

C. Upgrade basic type conditions in accordance with following rules:

1. Heat treatment upgrade based on physical size of unit:

a. Heat strengthened or fully tempered units between 55 and 70 SF.

b. Fully temper units exceeding 70 SF.

c. Strengthen annealed glass where units exceed length or width limitations or both as 

recommended by glass manufacturer.

2. Heat treatment upgrade based on locations which are potentially hazardous to 

occupants:

a. Upgrade units to fully tempered, Kind FT, glass as required by any one of following:

1) When required by local Codes.

2) When specifically indicated on Drawings.

3) Locations requiring Safety Glass, Kind FT, by 16 CFR 1201 and ANSI Z97.1:

a) Units installed in doors, sash, transom or other operable units.

b) Units where any part of unit is within 18 IN, measured vertically, above a 

floor line, sidewalk, paver, or other walking surface located within 3 FT of the 

glass unit, measured horizontally.

4) Units in sidelights and other units located adjacent to and within 48 IN of either 

jamb of door or other operable units; this includes adjacent lites that are in 

perpendicular plane to door.

3. Other conditions requiring heat treatment upgrades:

a. Units which will be exposed to irregular sun or shade combinations or both shall be 

Kind HS or better.

b. Where glass manufacturer recommends heat treatment coatings or tints specified.

c. Where required to resist lateral loads.
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2.5 INTERIOR GLASS TYPES

A. Annealed:

1. Clear float, 6mm (1/4 IN) thick, UNO.

B. Tempered:

1. Clear, fully-tempered tongue-less float, 12 mm (1/2 IN) thick at all glass entrance and 

aluminum storefront systems, 6mm (1/4 IN) thick elsewhere, unless noted otherwise. 

C. Laminated Fire and Safety Glass, 8mm:

1. Laminated, wireless, UL labeled for assembly indicated.

2. Impact-Safety Rated per ANSI Z97.1 and CPSC 16CFR1201.

3. Thickness: 8mm (5/16 IN), laminated.

4. Surface: Polished.

5. Base Product: FireLite Plus by Technical Glass Products.

D. Mirror Glass:

1. Color: Clear.

2. Thickness: 6mm (1/4 IN).

3. Unit Length and Width: As indicated on drawings.

4. Tempered.

E. Laminated, Heat-Strengthened Glass:

1. Laminated safety glass complying with ANSI Z97.1 and CPSC 16 CFR 1201, consisting of 

2 sheets of heat strengthened float glass ASTM C1036, and 60 mil interlayer.

PART 3 - EXECUTION

3.1 INSPECTION

A. Examine framing or glazing channel surfaces, backing, stop design, and conditions under 

which glazing is to be installed.

3.2 INSTALLATION

A. Do not install glass with edge damage.

B. Contractor is responsible for correct glass size for each opening, within tolerances and 

dimensions established.

C. Comply with recommendations of manufacturers, except where more stringent 

requirements are indicated.

D. Comply with GANA Glazing Manual. 

E. Install sealants as recommended by sealant manufacturer.

F. Install setting blocks in adhesive or sealant.

G. Provide spacers inside and out, of proper size and spacing, for glass size, except where 

gaskets are used for glazing.

H. Minimum Bite:

1. Monolithic, 6mm (1/4 IN) glass: 3/8 IN minimum bite.

2. For other sizes: Refer to Table C of AAMA9s Aluminum Curtain Wall Design Manual, 

Volume 6, Glass and Glazing.

I. Sealant Depth: Equal to sealant width.
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J. Prevent sealant exudation from glazing channels.

1. Leave void at heel or install filler at jambs and head.

2. Do not leave void or install filler at sill.

K. Miter cut and bond gasket ends together at corners.

L. Immediately after installation, attach crossed streamers to framing held away from glass.

M. Do not apply anything to surfaces of glass.

N. Install spandrel units from exterior of building.

O. Installation of Mirrors:

1. Mastic Attachment: Install mirrors with mirror adhesive applied to back of mirror and 

pressed against substrate as recommended by mirror supplier.

P. Remove and replace damaged glass.

Q. Installation smoke baffle systems:

1. Install in accordance with approved shop drawings.

2. Follow manufacturers installation instructions.

3.3 CLEANING AND PROTECTION

A. Wash and polish glass on both faces not more than 7 days prior to final completion of work 

in each area.

B. Comply with glass manufacturer's recommendations and GANA 01-0300.

END OF SECTION
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SECTION 083616 - SLIDING (BARN) DOOR

PART 1 - GENERAL

1.1 SUMMARY

A. Sliding Barn Doors - flush laminated wood and related hardware. Finish to match 

adjacent existing doors.

1.2 RELATED SECTION

A. Section 08 14 16 3 Flush Wood Door

1.3 SUBMITTALS

A. Product Data: Submit manufacturer9s product data, including installation instructions.

B. Shop Drawings: Submit manufacturer9s shop drawings, including plans, elevations, 

sections, and details, indicating dimensions, tolerances, materials, components, 

hardware, finish, options, and accessories. Shop Drawings to show required blocking 

by others.

C. Samples: Submit manufacturer9s samples of the following sliding door components:

1. Door veneer sample 

D. Manufacturer9s Certification: Submit manufacturer9s certification that materials 

comply with specified requirements and are suitable for intended application.

E. Warranty Documentation: Submit manufacturer9s standard warranty.

F. Test Reports: Submit acoustical reports or UL1784 as applicable.

1.4 QUALITY ASSURANCE

A. Product Options: Drawings indicate size, profiles, and dimensional requirements of 

interior aluminum frames and doors.

B. Source: Obtain sliding aluminum framed doors and hardware from single source.

C. Manufacturer's Qualifications: Manufacturer regularly engaged for past 5 years in 

manufacture of sliding doors similar to that specified.

1.5 REFERENCES

A. ANSI 3 American National Standards Institute

1. ANSI 156.18 Materials and Finishes
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2. ANSI A117.1 Specifications for making buildings and facilities usable by physically 

handicapped people.

B. BHMA 3 Builders Hardware Manufacturers Association

C. DHI 3 Door and Hardware Institute

D. NFPA 3 National Fire Protection Association

1. NFPA 80 3 Fire Doors and Windows

2. NFPA 101 3 Life Safety code

3. NFPA 105 3 Smoke and Draft Control Door Assemblies

4. NFPA 252 3 Fire Tests of Doors Assemblies

E. AWS 3 Architectural Woodwork Standards

1.6 PERFORMANCE

A. Aluminum perimeter frames with integral acoustic seals

B. Concealed door guide

1.7 DELIVERY: STORAGE AND PROTECTION

A. Delivery and Acceptance Requirements: Deliver materials to site in manufacturer9s 

original, unopened containers and packaging, with labels clearly identifying product 

name and manufacturer.

B. Notify manufacturer immediately of any shipping damage.

C. Storage and Handling Requirements:

1. Store and handle materials in accordance with manufacturer9s instructions.

2. Keep materials in manufacturer9s original, unopened containers and packaging 

until installation.

3. Store materials in clean, dry area indoors.

4. Protect materials and finish during storage, handling, and installation to prevent 

damage.

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. AD SYSTEMS 2201 100th St. SW, Everett, WA  98204 | Website: 

http://specADsystems.com | Phone: 425-374-1360 | Attn: Estimating: 

estimating@specADsystems.com

http://specadsystems.com/
mailto:estimating@specadsystems.com


Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

SLIDING (BARN) DOOR 083616 - 3

2.2 INTERIOR SLIDING ALUMINUM-FRAMED DOORS AND PARTITIONS

A. Interior Aluminum-Framed Top-Hung Sliding Doors: Model: AD Systems High 

Performance Sliding Door System by AD Systems.

B. Specified Wall Thickness: See door schedule. 

C. Frame Profiles: Extruded aluminum frame <wrap= frame with integral vertical jamb 

(stile pocket).

1. Finish:

a. Custom Painted Hardcoat (Kyanar) 

D. Door Leafs. All Doors to be factory machined for hardware including pilot and 

function holes.

1. 1-3/4" flush laminated wood doors to be factory finished. Grade, Species and Cut 

to match wood doors specified in flush wood doors section 08 14 16. 

E. Door Components:

1. Single Top Track: AD Systems extruded aluminum track by AD Systems

2. Valances: Extruded aluminum with integral end caps

a. Standard square valance

3. Top Rollers: Tandem nylon roller sized to match door weight

4. Concealed Floor Guide: Integral Jamb floor guide by AD Systems

5. Handles:

a. AD Systems Standard Ladder Pull: 16= long x 1= diameter. Finish: US32D Satin 

Stainless Steel

F. Accessories:

1. Door Locks:

a. Required at storage rooms. See door hardware specifications. 

2. Automatic Door Bottom for improved acoustical performance

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine wall openings to receive sliding doors for plumb, level, and square. Note: 

Finish door operation will be affected by out of tolerance framing.

B. Verify dimensions of wall openings.

C. Examine surfaces to receive top and bottom guide.
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D. Notify Architect of conditions that would adversely affect installation or subsequent 

use of sliding doors.

E. Do not begin installation until unacceptable conditions are corrected.

F. Base of door side to be flush or minimal. Rubber Base acceptable.

3.2 INSTALLATION

A. Install sliding doors in accordance with manufacturer9s instructions at locations 

indicated on the Drawings.

B. Install sliding doors plumb, level, square, and in proper alignment.

C. Install sliding doors to close against walls without gaps

D. Install sliding doors to open and close smoothly.

E. Anchor sliding doors securely in place to supports. Required: Fire treated 2 x 6 

blocking required full length of track.

F. Only the following preferred installers are to be used in this project.

1. Robert I Merrill Company

2. Premium Door

3. Finish Specialties

4. American Building Supply, Inc.

3.3 ADJUSTING

A. Adjust sliding doors for proper operation in accordance with manufacturer9s 

instructions.

B. Adjust sliding doors to operate smoothly without binding.

C. Repair minor damages to finish in accordance with manufacturer9s instructions and 

as approved by Architect.

3.4 CLEANING

A. Clean sliding doors promptly after installation in accordance with manufacturer9s 

instructions.

B. Do not use harsh cleaning materials or methods that could damage materials or 

finish.

3.5 PROTECTION

A. Protect installed sliding doors from damage during construction. END OF SECTION
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SECTION 084243 3 TELESCOPIC SLIDING ALUMINUM ENTRANCE DOOR

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This section includes the following types of intensive care unit/critical care unit (ICU/CCU) 

entrance doors:

1. Interior, manual sliding intensive care unit/critical care unit (ICU/CCU) entrance doors 

with sidelites.

2. Entrance doors with sidelites.

3. Glass in ICU/CCU entrances.

B. Related Sections:

1. Division 7 Sections for caulking to the extent not specified in this section.

2. Division 8 Section <Door Hardware= for hardware to the extent not specified in this 

Section.

3. Division 8 Section Glazing for materials and installation requirements of glazing for 

intensive care unit/critical care unit (ICU/CCU) entrance doors.

4. Division 26 and 28 Sections for electrical connections including conduit and wiring for 

power operated ICU/CCU entrances and privacy glass.

1.3 REFERENCES

A. References:  Refer to the version year adopted by the Authority Having Jurisdiction.   

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.

2. ICC/IBC - International Building Code.

3. NFPA 101 - Life Safety Code.

4. NFPA 105 - Installation of Smoke Door Assemblies.

B. American National Standards Institute (ANSI).

1. ANSI Z97.1 Standards for Safety Glazing Material Used in Buildings.

2. ANSI/BHMA A156.38 American National Standard for Low Energy Power Operated Sliding 

and Folding Doors.

C. Underwriters Laboratories (UL). 

1. UL 1784 3 Air Leakage Test of Door Assemblies.

D. American Society for Testing and Materials (ASTM).
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1. ASTM B221 Standard Specification for Aluminum and Aluminum Alloy Extruded Bars, Rods, 

Wire, Profiles and Tubes.

2. ASTM B209 Standard Specification for Aluminum and Aluminum Alloy Sheet and Plate.

E. American Architectural Manufacturers Association (AAMA).

1. AAMA 611 Voluntary Specification for Anodized Architectural Aluminum.

F. National Association of Architectural Metal Manufacturers (NAAMM).

1. Metal Finishes Manual for Architectural Metal Products.

G. International Code Council (ICC).manufacturer9s specified requirements.

1. IBC:  International Building Code Building Code.

2. CBC: California Building Code.

1.4 DEFINITIONS

A. Activation Device: Device that, when actuated, sends an electrical signal to the door operator 

to activate the operation of the door.

1. Knowing act: Consciously initiating the opening of a power operated door using 

acceptable methods including wall mounted switches such as push plates and 

controlled access devices such as keypads, card readers and key switches.

B. Safety Device: A device that detects the presence of an object or person within a zone where 

contact could occur and provides a signal to stop the movement of the door.

1.5 PERFORMANCE REQUIREMENTS

A. General: Provide doors that have been designed and fabricated to comply with specified 

performance requirements, as demonstrated by testing manufacturer9s corresponding 

standard systems.

B. Intensive care unit/critical care unit (ICU/CCU) door equipment accommodates up to 220 

pounds (100 kg) per sliding door panel.

C. Entrapment Force Requirements:

1. Power Operated Sliding Doors:  The force required to prevent a stopped door from 

opening or closing shall not exceed 15 lbf (67 N).

2. Sliding doors provided with a breakaway device shall require no more than 50 lbf (222N) 

applied 1 inch (25 mm) from the leading edge of the lock stile for the breakout panel to 

open.

1.6 SUBMITTALS

A. Comply with Division 01 - Submittal Procedures.
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B. Product Data:  Manufacturer's product data sheets including installation details, material 

descriptions, dimensions of individual components and profiles, fabrication, operational 

descriptions and finishes.

C. Shop Drawings:  Submit manufacturer9s shop drawings, including elevations, sections and 

details, indicating dimensions, materials, and fabrication of doors, frames, sidelites, hardware, 

finish, options and accessories.

D. Samples: Submit manufacturer9s samples of aluminum finish.

E. Informational Submittals:  Manufacturer's product information and applicable sustainability 

program credits that are available to contribute towards a LEED rated project certification.

1. Credit MR 4.1 and 4.2: Manufacturer's or fabricator's certificate indicating percentage of 

post-consumer recycled content by weight and pre-consumer recycled content by 

weight for each Product specified under this Section. 

F. Operating and Maintenance Manuals:  Provide manufacturers operating and maintenance 

manuals for each item comprising the complete door opening installation in quantity as 

required in Division 01, Closeout Submittals.  The manual to include the name, address, and 

contact information of the manufacturers providing the hardware and their nearest service 

representatives.  The final copies delivered after completion of the installation test to include 

spare parts list.

G. Warranties and Maintenance:  Special warranties and maintenance agreements specified in 

this Section.

1.7 QUALITY ASSURANCE

A. Manufacturers Qualifications:  Engage qualified manufacturers with a minimum 10 years of 

documented experience in manufacturing of doors and equipment of similar to that indicated 

for this Project and that have a proven record of successful in-service performance.

B. Installer Qualifications:  Installers, trained by the primary product manufacturers, with a 

minimum 5 years documented experience installing and maintenance of units similar in 

material, design, and extent to that indicated for this Project and whose work has resulted in 

construction with a record of successful in-service performance.

C. Source Limitations for intensive care unit/critical care unit (ICU/CCU) entrances:  Obtain each 

type of door, frame, and operator specified in this Section from a single source, same 

manufacturer unless otherwise indicated.

D. Emergency Exit door requirements: Comply with requirements of authorities having jurisdiction 

for sliding entrance doors serving as a required means of egress.

1.8 PROJECT CONDITIONS

A. Field Measurements: Verify actual dimensions of openings to receive intensive care 

unit/critical care unit (ICU/CCU) entrances by field measurements before fabrication and 

indicate on shop drawings.
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1.9 COORDINATION

A. Coordinate sizes and locations of recesses in concrete floors for recessed tracks and thresholds 

if applicable. Concrete, reinforcement and formwork are specified in Division 03.

B. Electrical System Roughing-in: Coordinate layout and installation of automatic entrances with 

connections to power supplies and access control system as applicable.

1.10 WARRANTY

A. General Warranty:  Reference Division 01, General Requirements.  Special warranties specified 

in this Article shall not deprive Owner of other rights Owner may have under other provisions of 

the Contract Documents and shall be in addition to, and run concurrent with, other warranties 

made by Contractor under requirements of the Contract Documents.

B. Intensive care unit/critical care unit (ICU/CCU) entrances shall be free of defects in material 

and workmanship for a period of one (1) year from the date of substantial completion.

1. Switchable privacy glass shall be shall be free of electrical failure and delamination of 

materials, including failure in workmanship for a period of three (3) year from the date of 

substantial completion.

C. During the warranty period a factory-trained technician shall perform service and affect 

repairs.

D. During the warranty period all warranty work, including but not limited to emergency service, 

shall be performed during normal business hours.

E. Manufacturer shall have in place a dispatch procedure that shall be available 24 hours a Day, 

7 Days a week for emergency call back service. 

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. Manufacturer:  ASSA ABLOY Entrance Systems, 1900 Airport Road, Monroe, NC 28110. Toll Free 

(877) SPEC-123.  Phone (704) 290-5520 Fax (704 ) 290- 5555 Website 

www.assaabloyentrance.com contact: specdesk.na.aaes@assaabloy.com 

B. Substitutions:  Requests for substitution and product approval in compliance with the 

specifications must be submitted in writing and in accordance with the procedures outlined in 

Division 1, Section, <Substitution Procedures=.  Approval of requests is at the discretion of the 

architect, owner, and their designated consultants.

http://www.assaabloyentrance.com/
mailto:specdesk.na.aaes@assaabloy.com
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2.2 TELESCOPIC SLIDING ALUMINUM ENTRANCE DOOR

A. Model:  Besam VersaMaxTM Sliding Door Package (Basis of Design):

1. Manual, smoke rated, sliding aluminum door, frame, and sidelite.

a. Single slide telescopic, full breakout, ICU/CCU entrance.

1) Configuration:  Single slide, three equal panel door unit with two operable 

leaves and one sidelite unit.

2) Breakaway Capability:  Interior sliding leaves and sidelite unit.

3) Mounting:  Overhead header installed between jambs.

2. Dimensions: Confirm door package dimensions as indicated on Architectural 

drawings.

2.3 ALUMINUM DOORS AND FRAMES

A. Doors and Frames:  Extruded Aluminum, Alloy 6063-T5.

1. Door panels shall have a minimum .125 inch (3.2 mm) structural wall thickness including 

adjoining horizontal members and perimeter frames where applicable. 

a. Aluminum extrusions shall allow for a factory installed, slide-in type, replaceable, 

smoke type gasket that is capable of withstanding 400o F for a minimum of 30 

minutes.

b. Self-adhesive type seals are not allowed on door stiles.

2. Door Construction shall be by means of an integrated corner block with 3/8 inch 

diameter all-thread through bolt from each stile.

3. Glass Stops shall be .062 inch (15.8 mm) wall thickness and shall provide security function 

as a standard by means of a fixed non-removable exterior section with glazing to be 

performed from the interior only.  Glazing stops that allow for glass removal from the 

exterior shall not be deemed as equivalent.

a. Beveled glass stops.

4. Bottom rails shall be provided with a concealed adjustable sweep gasket that is 

capable of withstanding exposure to 400o F for a minimum of 30 minutes.

5. Vertical Stiles shall be narrow stile 2-1/8 inch (54 mm).

6. Bottom Rails shall be 10 inch (254 mm).

7. Intermediate Muntin shall be 1-3/4 inch (45 mm).

B. Glass:  Glazing shall comply with ANSI Z97.1, thickness as indicated. 

1. Glass:  

a. Thickness:  As indicated for each type of application.

b. Glass Color:  Clear unless otherwise noted.

c. Glass:  Complies with ASTM C-1036-06.

1) Float glass-clear: Type 1, Class 1, Quality q3, ultraclear glass.

2) Tempered glass: Comply with ASTM C-1048 and Z976.1-84 for fully tempered 

glass.

2. ICU/CCU Entrance Glazing:

a. Glazing Installation:  Dry glazing; wet glazing not allowed. 

C. Door Carriers:  Manufacturer9s standard carrier assembly that allows vertical adjustment.
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1. Roller Wheels:  Two (2) steel roller wheels, 2-3/16 inch (55 mm) diameter, per active door 

leaf for operation over replaceable extruded nylon 6/6 track. Single journal with sealed 

oil impregnated bearings.

2. Two (2) Self-aligning anti-risers per leaf.

D. Telescopic Entrance Timing Belt:  Manufacturer9s standard assembly that provides for a smooth 

operation.

1. Timing belt shall sequence the opening of the first and second leaves to provide for a 

smooth operation, eliminating the <grabbing= that typically occurs with telescopic 

doors.

E. Framing Members:  Provide ICU/CCU entrances as complete assemblies.  Manufacturer9s 

standard extruded aluminum framing reinforced as required to support loads.

1. Single Slide Telescopic Entrance:  Vertical jambs shall be 1-3/4 inches (44.5 mm) by 6 

inches (152.4 mm). 

2. Power Operated Single Entrance:  Vertical jambs shall be 1-3/4 inches (44.5 mm) by 4-1/2 

inches (114.3 mm).

F. Header:  Closed design extruded aluminum header unit extending full width of entrance unit to 

conceal door carrier assemblies, and roller track, complete with smoke seals and hinged 

access panel for service and adjustment.

1. Header Size shall be as indicated:

a. Single Slide Telescopic Entrance:  Header shall be 6 inches (152.4 mm) wide by 4-

3/4 inches (120.7 mm) high.

b. Power Operated Single Entrance:  Header shall be 8-1/2 inches (215.9 mm) wide 

by 4-3/4 inches (120.7 mm) high.

2. Hinge Point:  Continuous hinge at top of header allows for complete access for 

adjustments.

3. Design:  Manufacturer9s standard closed header.

G. Anti-Static Option:  Fabricate ICU/CCU entrances to be internally grounded to reduce static 

shock.

H. Smoke rated ICU/CCU doors are to be certified to UL 1784 3 Air Leakage Test of Door 

Assemblies.

I. Hardware:  Provide manufacturer9s standard hardware as required for operation indicated. 

1. Breakaway arms and bottom pivot assembly shall allow panels to breakout to 90 

degrees.  Force to breakout slider panel adjustable to a maximum 50 lbf (222 N).

a. Magnetic catch(s) to retain breakout door panel(s) in the closed position.

2. Latching hardware shall be provided as indicated.

a. Positive Latch: Mortise type self-latching hookbolt, BHMA A156.5, Grade 1, with 

lever handles on each side.

1) Lever Style:  End of lever to have a return towards door face.

2) Power Operated Sliding Entrances:  Electrified strike to automatically 

release upon activation of sliding door operator.

3) Manual operated flush bolt to secure sidelite panel(s).

J. Guide Track/Threshold:  Manufacturer9s threshold as indicated.
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1. Trackless Design:  Floor mounted guide track and threshold not allowed.

a. Floor Mounted Pivot:  Pivot located at jamb allows breakout from a full open 

position only.

2.4 ALUMINUM FINISHES

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes.

B. Anodized Finish:

1. AAMA 611, Clear, AA- M12C22A41, Class I, 0.018 mm.  

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine doors and frames, with Installer present, for compliance with requirements for 

installation tolerances, wall and floor construction, and other conditions affecting 

performance.

B. Examine roughing-in for electrical source power to verify actual locations of wiring connections.

C. Proceed only after such discrepancies or conflicts have been resolved.

3.2 INSTALLATION

A. Do not install damaged components.  Fit frame joints to produce hairline joints free of burrs and 

distortion. Rigidly secure non-movement joints.

B. Install intensive care unit/critical care unit (ICU/CCU) entrances plumb and true in alignment 

with established lines and grades without warp or rack of framing members and doors.  Anchor 

securely in place.

1. Install surface mounted hardware using concealed fasteners to greatest extent possible.

2. Set headers, carrier assemblies, tracks, operating brackets and guides level and true to 

location with anchorage for permanent support.

3. Where aluminum will contact dissimilar metals, concrete, or masonry, protect against 

galvanic action and corrosion.

4. Where smoke rated intensive care unit/critical care unit (ICU/CCU) entrances are 

installed in smoke barriers or partitions, set framing members and header in a bed of 

sealant to comply with NFPA 105.

C. Door Operators:  Connect door operators to electrical power distribution system as specified in 

Division 26 Sections.

D. Glazing:  Glaze intensive care unit/critical care unit (ICU/CCU) entrance door panels in 

accordance with the Glass Association of North America (GANA) Glazing Manual, published 

recommendations of glass product manufacturer, and published 
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instructions of intensive care unit/critical care unit (ICU/CCU) entrances manufacturer.

E. Sealants:  Comply with requirements specified in division 7 Section <Joint Sealants= to provide 

weather tight installation.

1. Set thresholds and framing members in full bed of sealant.

2. Seal perimeter of framing members with sealant.

F. Signage for Power Operated Entrances:  Apply signage on both sides of each door and sidelite 

as required by ANSI/BHMA A156.38 and manufacturers installation instructions.

3.3 FIELD QUALITY CONTROL

A. Manufacturers Field Services:

1. Manufacturer9s representative shall provide technical assistance and guidance for 

installation of doors.

3.4 ADJUSTING

A. Adjust doors and hardware for smooth, safe operation.

3.5 CLEANING AND PROTECTION

A. Clean adjacent surfaces soiled by door installation.

B. Clean glass and metal surfaces promptly after installation. Remove excess sealants, 

compounds, dirt and other substances. Repair damages finish to match original finish.

1. Comply with requirements in Division 08 Section Glazing for cleaning and maintaining 

glass.

END OF SECTION
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SECTION 09 22 16 - NON-STRUCTURAL METAL FRAMING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Non-load-bearing steel framing systems for interior gypsum board assemblies.

2. Suspension systems for interior gypsum ceilings, soffits, and grid systems.

B. Related Requirements:

1. Section 092900 "Gypsum Board" for interior Gypsum sheathing.

1.3 SUBMITTALS

A. Product Data:  For each type of product.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Fire-Test-Response Characteristics:  For fire-resistance-rated assemblies that incorporate non-load-bearing 

steel framing, provide materials and construction identical to those tested in assembly indicated, 

according to ASTM E 119 by an independent testing agency.

B. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those 

tested in assembly indicated, according to ASTM E 90 and classified according to ASTM E 413 by an 

independent testing agency.

2.2 FRAMING SYSTEMS

A. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal unless otherwise 

indicated.

2. Protective Coating:  ASTM A 653/A 653M, G40 (Z120) hot-dip galvanized unless otherwise indicated.
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B. Studs and Runners:  ASTM C 645. Use either steel studs and runners or dimpled steel studs and runners. 

1. Steel Studs and Runners (or Dimpled Steel Studs and Runners):

a. Thickness: 33 Mil Structural, unless noted otherwise.

b. Depth:  As indicated on Drawings.

C. Slip-Type Head Joints:  Where indicated, provide one of the following:

1. Single Long-Leg Runner System:  ASTM C 645 top runner with 2-inch- (51-mm-) deep flanges in 

thickness not less than indicated for studs, installed with studs friction fit into top runner and with 

continuous bridging located within 12 inches (305 mm) of the top of studs to provide lateral 

bracing.

2. Deflection Track:  Steel sheet top runner manufactured to prevent cracking of finishes applied to 

interior partition framing resulting from deflection of structure above; in thickness not less than 

indicated for studs and in width to accommodate depth of studs.

D. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.

1. Minimum Base-Metal Thickness:  As indicated on Drawings.

E. Cold-Rolled Channel Bridging:  Steel, 0.053-inch (1.34-mm) minimum base-metal thickness, with minimum 

1/2-inch- (13-mm-) wide flanges.

1. Depth:  1-1/2 inches (38 mm).

2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38 by 38 mm), 0.068-inch- (1.72-mm-) thick, 

galvanized steel.

F. Hat-Shaped, Rigid Furring Channels:  ASTM C 645.

1. Minimum Base-Metal Thickness:  0.033 inch (0.84 mm).

2. Depth:  7/8 inch (22.2 mm).

G. Resilient Furring Channels:  1/2-inch- (13-mm-) deep, steel sheet members designed to reduce sound 

transmission.

1. Configuration: hat shaped.

H. Cold-Rolled Furring Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 1/2-inch- (13-

mm-) wide flanges.

1. Depth:  3/4 inch (19 mm).

2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum uncoated-steel 

thickness of 0.033 inch (0.8 mm).

3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) diameter 

wire, or double strand of 0.048-inch- (1.21-mm-) diameter wire.

2.3 SUSPENSION SYSTEMS

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch- (1.59-mm-) diameter wire, or 

double strand of 0.048-inch- (1.21-mm-) diameter wire.

B. Hanger Attachments to Concrete:
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1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for attaching wire 

hangers and capable of sustaining, without failure, a load equal to 5 times that imposed by 

construction as determined by testing according to ASTM E 488 by an independent testing agency.

a. Type:  Post-installed, expansion anchor.

2. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from corrosion-resistant 

materials with clips or other devices for attaching hangers of type indicated, and capable of 

sustaining, without failure, a load equal to 10 times that imposed by construction as determined by 

testing according to ASTM E 1190 by an independent testing agency.

C. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch (4.12 mm) in diameter.

D. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.053 inch (1.34 

mm) and minimum 1/2-inch- (13-mm-) wide flanges.

1. Depth:  1-1/2 inches (38 mm).

E. Furring Channels (Furring Members):

1. Cold-Rolled Channels:  0.053-inch (1.34-mm) uncoated-steel thickness, with minimum 1/2-inch- (13-

mm-) wide flanges, 3/4 inch (19 mm) deep.

2. Steel Studs and Runners:  ASTM C 645.

a. Minimum Base-Metal Thickness: 0.033 inch (0.84 mm), unless noted otherwise.

b. Depth: 1-5/8 inches (41 mm) unless noted otherwise.

3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, 7/8 inch (22 mm) deep.

a. Minimum Base-Metal Thickness: 0.033 inch (0.84 mm).

4. Resilient Furring Channels:  1/2-inch- (13-mm-) deep members designed to reduce sound 

transmission.

a. Configuration:  hat shaped.

F. Grid Suspension System for Gypsum Board Ceilings:  ASTM C 645, direct-hung system composed of main 

beams and cross-furring members that interlock.

1. Products:  Subject to compliance with requirements, provide one of the following:

a. Armstrong World Industries, Inc.; Drywall Grid Systems.

b. Chicago Metallic Corporation; Drywall Grid System.

c. USG Corporation; Drywall Suspension System.

2.4 AUXILIARY MATERIALS

A. General:  Provide auxiliary materials that comply with referenced installation standards.

1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other 

properties required to fasten steel members to substrates.

http://www.specagent.com/LookUp/?ulid=228&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814688&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814689&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456814690&mf=04&&mf=04&src=wd
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in 

anchors, and structural framing, for compliance with requirements and other conditions affecting 

performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of overhead structure 

to ensure that inserts and other provisions for anchorages to building structure have been installed to 

receive hangers at spacing required to support the Work and that hangers will develop their full strength.

1. Furnish concrete inserts and other devices indicated to other trades for installation in advance of 

time needed for coordination and construction.

3.3 INSTALLATION, GENERAL

A. Installation Standard:  ASTM C 754.

1. Gypsum Plaster Assemblies:  Also comply with requirements in ASTM C 841 that apply to framing 

installation.

2. Portland Cement Plaster Assemblies:  Also comply with requirements in ASTM C 1063 that apply to 

framing installation.

3. Gypsum Veneer Plaster Assemblies:  Also comply with requirements in ASTM C 844 that apply to 

framing installation.

4. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing 

installation.

B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, 

toilet accessories, furnishings, or similar construction.

C. Install bracing at terminations in assemblies.

D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame 

both sides of joints independently.

3.4 INSTALLING FRAMED ASSEMBLIES

A. Install framing system components according to spacings indicated, but not greater than spacings 

required by referenced installation standards for assembly types.

1. Single-Layer Application:  16 inches (406 mm) o.c. unless otherwise indicated.

2. Multilayer Application:  16 inches (406 mm) o.c. unless otherwise indicated.

3. Tile Backing Panels:  16 inches (406 mm) o.c. unless otherwise indicated.
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B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install 

isolation strip between studs and exterior wall.

C. Install studs so flanges within framing system point in same direction.

D. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or 

substrates above suspended ceilings except where partitions are indicated to terminate at suspended 

ceilings.  Continue framing around ducts penetrating partitions above ceiling.

1. Slip-Type Head Joints:  Where framing extends to overhead structural supports, install to produce 

joints at tops of framing systems that prevent axial loading of finished assemblies.

2. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner 

track section (for cripple studs) at head and secure to jamb studs.

a. Install two studs at each jamb unless otherwise indicated.

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch (13-mm) 

clearance from jamb stud to allow for installation of control joint in finished assembly.

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 

structure.

3. Other Framed Openings:  Frame openings other than door openings the same as required for door 

openings unless otherwise indicated.  Install framing below sills of openings to match framing 

required above door heads.

4. Fire-Resistance-Rated Partitions:  Install framing to comply with fire-resistance-rated assembly 

indicated and support closures and to make partitions continuous from floor to underside of solid 

structure.

a. Firestop Track:  Where indicated, install to maintain continuity of fire-resistance-rated 

assembly indicated.

5. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.

6. Curved Partitions:

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs.

b. Begin and end each arc with a stud, and space intermediate studs equally along arcs.  On 

straight lengths of no fewer than two studs at ends of arcs, place studs 6 inches (150 mm) 

o.c.

E. Direct Furring:

1. Screw to wood framing.

2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or 

powder-driven fasteners spaced 24 inches (610 mm) o.c.

3.5 INSTALLING SUSPENSION SYSTEMS

A. Install suspension system components according to spacings indicated, but not greater than spacings 

required by referenced installation standards for assembly types.

1. Hangers:  48 inches (1219 mm) o.c.
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2. Carrying Channels (Main Runners):  48 inches (1219 mm) o.c.

3. Furring Channels (Furring Members):  16 inches (406 mm) o.c.

B. Isolate suspension systems from building structure where they abut or are penetrated by building structure 

to prevent transfer of loading imposed by structural movement.

C. Suspend hangers from building structure as follows:

1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum 

that are not part of supporting structural or suspension system.

a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces 

by bracing, countersplaying, or other equally effective means.

2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that 

interfere with locations of hangers required to support standard suspension system members, install 

supplemental suspension members and hangers in the form of unistrut or equivalent devices.

3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, eye screws, 

or other devices and fasteners that are secure and appropriate for substrate, and in a manner that 

will not cause hangers to deteriorate or otherwise fail.

4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching to inserts, 

eye screws, or other devices and fasteners that are secure and appropriate for structure and 

hanger, and in a manner that will not cause hangers to deteriorate or otherwise fail.

5. Do not attach hangers to steel roof deck.

6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts that extend 

through forms.

7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.

8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

D. Fire-Resistance-Rated Assemblies:  Wire tie furring channels to supports.

E. Seismic Bracing:  Sway-brace suspension systems with hangers used for support.

F. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical 

surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into 

wall track.

G. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet (3 mm in 3.6 m) 

measured lengthwise on each member that will receive finishes and transversely between parallel 

members that will receive finishes.

END OF SECTION
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SECTION 09 22 20 3 ACOUSTICAL INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. Provide materials, fabrications and installation of acoustical insulation and associated 

accessories.

1.2 SUBMITTALS

A. Comply with requirements of Section 013300 3 Submittal Procedures.

B. Manufacturer's product data and literature describing each type of insulation.

1.3 QUALITY ASSURANCE

A. Regulatory Requirements:

1. Insulation shall be certified by the manufacturer to comply with California 

standards for insulating materials.

2. Insulating materials shall be installed in compliance with Flame Spread Rating and 

Smoke Density requirements of IBC.

B. Fire Performance Characteristics:  Provide insulation materials whose fire performance 

characteristics have been determined per the ASTM test method indicated below.  Identify 

products with appropriate markings of applicable testing and inspecting organization.

1. Surface Burning Characteristic: ASTM E84

2. Fire Resistance Ratings: ASTM E119

3. Combustion Characteristics: ASTM E136

C. Single Source Responsibility for Insulation Products:  Obtain each type of building insulation 

from a single source with resources to provide products of consistent quality in appearance 

and physical properties without delaying progress of the Work.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Comply with requirements of Section 016000 3 Product Requirements.

B. Deliver and store packaged materials in original containers bearing identification of 

manufacturer's name, thermal resistance rating, and fiber materials.  Maintain seals 

unbroken and labels intact until time of use.

C. Keep materials dry by storing off ground under watertight covers.

1.6 PROJECT CONDITIONS
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A. Comply with requirements of Section 013100 3 Project Management and Coordination.

B. Do not install insulation until construction has progressed to a point that inclement weather 

will not damage or wet insulation.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Acoustical Insulation:  Unfaced, friction-fit, flexible sound attenuation batt of fiberglass.

1. Provide thermal resistance rating of R-13 at 3-5/8= thick metal stud walls and R-19 

at 6= stud walls.

2. Comply with requirements of ASTM C 665-84, Type I.  

3. Manufacturers:  Owens-Corning Fiberglass Corp. "Unfaced Fiberglass Insulation, 

"Schuller- "Unfaced Fiberglass Insulation" or Certainteed Products Corp. "Rigid Fit 

Unfaced Fiberglass Insulation."

2.2 ACCESSORIES

A. Electrical Box Acoustical Sealer:  Resilient sealer pads; "Electrical Box Pads" manufactured 

by 3M, or approved equivalent.

B.  Insulation Support: String wire, staples, nails as required.

C. Stick Fasteners:  Rust-resistant metal fasteners and washers adhesively applied to substrate.  

Stic-Klip Mfg. Co. "Type A or N" with Speed Washers or Miracle Adhesives Corp. "Stuk-Ups, 

Prong or Spindle and Washer".

D. Adhesive for Stick Fasteners:  Type as recommended by fastener manufacturer.

E. Sealing Tape:  Type as recommended by the thermal insulation manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas to receive insulation for conditions that will adversely affect installation and 

performance.

B. Do not start work until defects have been corrected.

C. Coordination:  Ensure that all work that will be concealed by the work of this Section, such 

as electrical and plumbing work, that require inspection, have received all required 

inspections and been accepted by the inspecting authority.
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3.2 INSTALLATION OF INSULATION

A. General Requirements:

1. Comply with insulation manufacturer's instructions applicable to products and 

application indicated.  If printed instructions are not available or do not apply to 

project conditions, consult manufacturer's technical representative for specific 

recommendations before proceeding with installation of insulation.

2. Install insulation to fit snugly between framing members and around pipes, 

conduits, and outlet boxes as necessary to maintain integrity of insulation.

3. Provide means to prevent displacement where required.

B. Acoustical Insulation:

1. Fill spaces between studs with acoustical insulation.

2. Cover rear surface of all recessed mechanical and electrical outlet boxes with 

outlet box acoustical isolation pad.

3.3 DEFECTIVE WORK

A. Remove any wet insulation or material deemed defective by the Architect, and replace 

with new material.

B. Restore other work to original condition which was damaged by repair or replacement of 

defective insulation work.

C. Remove damaged materials from project.

3.4 PROTECTION

A. General:  Protect installed insulation and vapor retarders from damage due to harmful 

weather exposures, physical abuse, and other causes.

B. Provide temporary coverings or enclosures where insulation will be subject to abuse and 

cannot be concealed and protected by permanent construction immediately after 

installation.

END OF SECTION
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SECTION 09 29 00 3 GYPSUM BOARD

PART 1 - GENERAL

1.1 SUMMARY

A. Work Included: Provide and Install gypsum board panels and cementitious 

panels, complete as shown, including finishing materials and accessories.

1. Interior gypsum board walls, ceilings and soffits:

a. Fire/smoke-rated assemblies.

b. Acoustic assemblies.

c. Water-resistant assemblies.

d. Impact-resistant gypsum board wall assemblies.

e. General wall assemblies, including multi-layer assemblies to 

facilitate reveals and other decorative features.

f. Cementitious backer board for interior tile assemblies.

2. Interior finishing materials and accessories:

a. Tapes, joint treatments, and coating materials to prepare wall 

surfaces for painting by others.

b. Corner beads, reveals, and other trims.

c. Neoprene tapes for sealing to work by others.

d. Fasteners, adhesives and sealants.

e. Special trim and accessories.

3. Projectile Resistant Backing: ballistic-proof fiberglass backing for 

Pharmacy wall assemblies and where shown on Drawings.

B. Work Specified Elsewhere:

1. Section 092216 3 Non-Structural Metal Framing.

4. Section 093000 3 Tile.

5. Section 072400 3 Exterior Insulation and Finish System (EIFS).

6. Section 099123 3 Interior Painting.

1.2 SUBMITTALS

A. Comply with requirements of Section 013300 3 Submittal Procedures.
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B. Provide manufacturers' data describing products and installations.

1.3 QUALITY ASSURANCE

A. Comply with the latest edition of the following standards:

1. American Society for Testing and Materials ASTM C 840, Standard 

Specification for Application and Finishing of Gypsum Board.

2. Gypsum Association (GA) File Numbers in GA-600 Fire Resistance Design 

Manual.

B. Fire rated gypsum board systems shall satisfy minimum fire ratings as noted and 

shall conform to methods approved by applicable Building Code.

C. Tolerances of Installed Trims and Accessories:

1. Horizontal Variation from Level:  1/8-inch in 12 feet.

2. Vertical Variation from Plumb:  1/8-inch in 8 feet.

1.5   DELIVERY, STORAGE AND HANDLING

A. Comply with requirements of Section 016000 3 Product Requirements.

B. Deliver materials to the project site with manufacturers' labels intact and 

legible.

C. Keep materials dry by storing inside building and fully protect from weather.

D. Stack gypsum board neatly and flat, with care to avoid damage to edges, 

ends and surfaces. 

1.6 PROJECT CONDITIONS

A. Environmental Requirements:  Establish and maintain application and finishing 

environment in accordance with ASTM C 840.

B. Provide adequate ventilation to eliminate excessive moisture within building 

during this work.

PART 2 - PRODUCTS

2.1 MATERIALS - INTERIOR APPLICATIONS

A. Interior Gypsum Board:  Use 5/8-inch-thick, Type 8X9 gypsum board throughout, 

unless otherwise noted.  

1. Typical Finish Board, use throughout unless otherwise noted.  ASTM C 36, 

Type X; tapered, or beveled taper edge, 48 inches wide by maximum 
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length to minimize number of joints.

2. Water-Resistant Gypsum Backing Board: Provide USG's Fiberock Brand 

"Aqua-Tough"; Georgia-Pacific (GP) "DensShield Tile Guard"; Glass-Mat, 

Water-Resistant Backing Board through core gypsum board panels per 

ASTM C 1178, Type FRX-G; tapered, or beveled taper edge, 48 inches 

wide by maximum length to minimize number of joints.

a. Locations: Use at high humidity/moisture locations, including 

HSKP rooms, Kitchen and Servery areas where applicable.

3. High Abuse, Impact Resistant Board: Provide National Gypsum Hi-Abuse 

Kal-Kore, USG's Fiberock Brand "Aqua-Tough". 5/8-inch-thick, ASTM 

C1278, Type X; fiber   reinforced gypsum panels; tapered, or beveled 

taper edge, 48 inches wide by maximum length to minimize number of 

joints.

a. Gypsum core wall panel with additives to enhance surface 

indentation resistance, and impact resistance of the core and 

surface with abrasion-resistant paper on front and long edges 

with heavy liner paper bonded to the back side and 

conforming to ASTM C36.

b. Impact Resistance:  No failure after 100 impacts when tested in 

accordance with ASTM E695, modified.

c. Indentation Resistance:  Not less than the following loads to 

produce the indicated depth of the surface indentation when 

tested in accordance with ASTM D1037, modified:

1) 0.100-inch at 260 pounds.

2) 0.200-inch at 524 pounds.

 d. Locations: Typical all corridors from finished floor to 48 inches 

above finished floor.

4. 1/4-inch Flexible Type:  Provide board manufactured to bend to fit 

tighter radii than specified regular-type gypsum board. 

a. Provide only at non-rated curved layouts that exceed 

maximum allowable bending radii of specified standard 

thickness gypsum board.

b. Thickness:  1/4 inch. Provide minimum 2 layer application with 

staggered joints.

c. Long Edges:  Tapered.

5. Early-install/Concealed locations (Contractor Option): Provide Georgia 

Pacific DensGlass Ultra Shaft and DensAmor Plus in conformance with 

ASTM D 3273; products inherently mold and mildew resistant for use in 

shaftwalls, concealed locations above finished ceilings, internal layers 

of multi-layer assemblies and other locations approved by Architect to 



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

GYPSUM BOARD 09 29 00 - 4

allow installation before the building enclosure is 100-percent 

complete. 

a. Use at Shaft-side of shaft assemblies and any location where 

early install is required prior to closing in of the building.

B. Cementitious Backer Board: Per ANSI A108.1; Provide Custom Building Product's 

"Wonderboard"; USG's "Durock Cement Board". Panels of high-density portland 

cement surface coating on both faces of lightweight portland cement and 

expanded ceramic aggregate core, nominal 5/8-inch-thick and 3.2 to 3.8 

pounds per square foot.

1. General:  Provide as shown on Drawings for tile assemblies specified in 

Section 093000 3 Tile. (Typical at all toilets/restrooms) At fire-rated wall 

assemblies and inside faces of exterior walls, apply over gypsum board 

base layer.

C Acoustically enhanced Gypsum Wallboard Composite:

a. Two-ply high density, mold resistant, paper faced gypsum wallboard 

laminated together with viscoelastic dampening polymer.

b. Composite Thickness 5/8 inches

c. Fire-resistance, Type X gypsum core

d. Base Product: Quite Rock ES by PABCO Gypsum OR Sound Break XP by 

National Gypsum Company

D. Interior Joint Finishing Materials:

1. General:  Comply with ASTM C 475/C 475M.

2. Joint Tape:

a. Interior Gypsum Wallboard:  Paper.

b. Tile Backing Panels:  As recommended by panel manufacturer.

3. Joint Compound for Interior Gypsum Wallboard:  For each coat use 

formulation that is compatible with other compounds applied on 

previous or for successive coats. 

a. Prefilling:  At open joints, beveled panel edges, and damaged 

surface areas, use setting-type taping compound.

b. Embedding and First Coat:  For embedding tape and first coat 

on joints, fasteners, and trim flanges, use setting-type taping or 

drying-type, all-purpose compound as recommended by the 

manufacturer to obtain best results from actual project 

conditions.

1) Use setting-type compound for installing paper-faced 

metal trim accessories.
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c. Fill Coat:  For second coat, use drying-type, all-purpose 

compound.

d. Finish Coat:  For third coat, use drying-type, all-purpose 

compound.

e. Skim Coat:  For final coat of Level 5 finish, use drying-type, all-

purpose compound.

4. Joint Compound for Tile Backing Panels:

a. Water-Resistant Gypsum Backing Board:  Use setting-type 

taping compound and setting-type, sandable topping 

compound.

b. Glass-Mat, Water-Resistant Backing Panel:  As recommended 

by backing panel manufacturer.

c. Cementitious Backer Units:  As recommended by backer unit 

manufacturer.

E. Fasteners:

1. Screws:  ASTM C 954 or ASTM C 1002 self-drilling and self-tapping steel 

screws with double-lead thread design as approved by system 

manufacturer for standard and heavier gauge load bearing steel 

framing.

2. Nails:  ASTM C 514, annular ring type as approved by system 

manufacturer.

3. Staples:  Galvanized, as recommended to approved accessory 

manufacturer.

F. Metal Backing:  Refer to Section 092216 3 Non-Structural Metal Framing.

G. Metal Accessories:  ASTM C 1047 Electro-galvanized steel corner beads and 

trim (casing beads) formed for application of joint cement and manufactured 

specifically for gypsum board construction, minimum base steel 0.014 inch 

thick.

H. Special Trims and Accessories:

1. General:  Provide extruded aluminum trims and accessories in 

conforming to profiles and shapes as shown on Drawings and as 

specified.

a. Provide double-layer gypsum board assemblies at locations 

shown on Drawings to receive recessed reveal trims.

b. Material:  Extruded aluminum alloy 6063 T5.

c. Manufacturer: Provide products manufactured by Gordon, Fry 

Reglet Company, Flannery Company, or equal.
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a. Accessories: For each trim profile noted below, provide factory 

fabricated where required by layouts shown on Drawings, 

including:

1) Mitered assemblies for "T-intersections" and "X-

intersections".

2) Finished end caps.

2. Partition "End Cap" Trims: Provide for providing finished ends to gypsum 

board walls including chemical conversion coating. Typical where 

gypsum board walls butt mullions of window or window wall assemblies, 

allowing attachment of partition cap to mullion prior to construction of 

gypsum board wall.

a. Overall Width:  Provide width matched to partition assembly, 

including:

1) 4-inch stud walls with 5/8-inch gypsum board each side.

2) 6-inch stud walls with 5/8-inch gypsum board each side. 

b. Tape/screw Flanges:  Nominal 7/8-inch.

c. Manufacturer: Provide "910 Series" Final Forms by Gordon or 

equivalent products manufactured by Fry Reglet Company, 

Flannery Company, or equal.

3. Reveal "Top Track" Trim: Provide for top of wall or partial height partition 

top cap termination where shown on Drawings.

a. Reveal Depth:  Nominal 5/8-inch for use with 5/8-inch gypsum 

board panels.

b. Reveal Width:  As shown on Drawings.

c. Overall Width:  Provide width matched to partition assembly, 

including:

1) 4-inch stud walls with 5/8-inch gypsum board each side.

2) 6-inch stud walls with 5/8-inch gypsum board each side. 

d. Tape/screw Flanges:  Nominal 7/8-inch.

e. Manufacturer: Provide "922 Series" Final Forms by Gordon or 

equivalent products manufactured by Fry Reglet Company, 

Flannery Company, or equal.

4. Reveal "Field" Trims: Provide for creating square-edged vertical and 

horizontal reveal lines in gypsum board wall assemblies where shown on 

Drawings.
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a. Depth:  Nominal 5/8-inch for use with 5/8-inch gypsum board 

panels.

b. Reveal Width:  As shown on Drawings.

c. Tape/crew Flanges:  Nominal 7/8-inch.

d. Manufacturer: Provide "500 Series" double-sided Final Forms 
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reveals by Gordon or equivalent products manufactured by Fry 

Reglet Company, Flannery Company, or equal.

5. Reveal "Edge" Trim: Provide for finished vertical and horizontal reveal 

edges at top and sides of gypsum board panels where shown on 

Drawings.

a. Reveal Depth:  Nominal 5/8-inch for use with 5/8-inch gypsum 

board panels.

b. Reveal Width:  As shown on Drawings.

c. Tape/screw Flanges:  Nominal 7/8-inch.

d. Manufacturer: Provide "200 Series" Final Forms by Gordon or 

equivalent products manufactured by Fry Reglet Company, 

Flannery Company, or equal.

6. Reveal "Base" Trim: Provide for recessed base at bottom of gypsum 

board panels at floor where shown on Drawings.

a. Reveal Depth:  Nominal 5/8-inch for use with 5/8-inch gypsum 

board panels.

b. Reveal Width:  4-inches.

c. Tape/screw Flanges:  Nominal 7/8-inch.

d. Manufacturer: Provide "800 Series" Final Forms by Gordon or 

equivalent products manufactured by Fry Reglet Company, 

Flannery Company, or equal.

7. Special Fabrications: Provide factory fabricated mitered assemblies for 

"T-intersections" and "X-intersections" where shown on Drawings.

8. Finish:  Special trims to be primed and painted to match adjacent wall 

surfaces as specified in Section 099123 3 Interior Painting.

I. Adhesive for Laminating Board:  As recommended by approved board 

manufacturer.

J. Acoustical Sealant:  As specified in Section 079200 3 Joint Sealants.

K. Electrical Box Sealer:  

a. Non-rated Locations: As specified in Section 079200 3 Joint Sealants.

b. Fire-rated Locations: As specified in Section 078413 3 Penetration 

Firestopping.

L. Concealed, Non-Rated Access Panels:  As specified in Section 08310 3 Access 

Panels. 

PART 3 - EXECUTION
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3.1 EXAMINATION

A. Inspect areas and surfaces scheduled to receive gypsum board and verify 

that:

1.  Support systems are in proper alignment, straight and true.

2. Required blocking, bracing and backing members of support systems 

are installed.

B. Do not start work until unsatisfactory conditions are corrected.

3.2 PREPARATION

A. Coordinate details with other work supporting, adjoining, or fastening to 

gypsum board.

3.4 INSTALLATION - INTERIOR GYPSUM BOARD

A. General Requirements:

1. Apply and finish gypsum board in accordance with requirements of 

ASTM C 840 unless otherwise noted.

2. Cut gypsum board by scoring and breaking or sawing from face side.  

Smooth all cut edges and ends of gypsum board where necessary, in 

order to obtain neat jointing.

3. Scribe ceiling board neatly in casing bead where it meets surfaces in 

other planes.

4. Apply first to the ceiling at right angles to framing members, then to 

walls.  Use boards of maximum practical length so that a minimum 

number of end joints occur.

5. Apply in either vertical or horizontal direction with ends and edges 

falling on framing members or other solid backing except where edge 

joints are at right angles to support.  Bring ends and edges into contact 

with adjoining board, but do not force into place.

6. Lay out joints at openings so that no end joint aligns with edges of 

opening unless control joints will be installed at these points.  

a. All joints running parallel to framing shall be centered as near as 

possible on face of framing member.  

b. Stagger end joints and arrange joints on opposite sides of 

partition to occur on different studs.  

c. At external corners, butt and fit board to provide solid edge.  

7. Hold gypsum board nominal 1/4-inch above floor or curb typical.
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8. Where gypsum board is carried full height to structure above, provide 

for
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 deflection of structure by undercutting board nominal 3/8 inch and 

seal top edge of board to structure in continuous bead to form elastic 

closure.

9. Cut board to fit electrical outlets, pipes, or other items as required.  

a. Cut gypsum board by scoring on face and back in outline 

before removal or by cutting with a saw or other suitable tool.  

b. Smooth all cut out where necessary.

10. After trim is applied and prior to decoration, correct surface damage 

and defects.

11. Provide gypsum backer board gusset at double stud walls where studs 

are less than 3-5/8 inches thick.

12. Fastening:

a. Attach board from center to edges and ends, pressing firmly 

against supports.  Place fasteners approximately not more than 

1 inch nor less than 3/8 inch from edges with heads just below 

gypsum board surfaces; but do not break paper.

b. Walls:  Space screws maximum 12 inches on center for ceilings 

and maximum 16 inches on center for walls in field and along 

abutting edges.  

c. Suspended Ceilings:  Space screws maximum 12 inches on 

center in field and along abutting edges.

B. Curved Surfaces:

1. Install panels horizontally (perpendicular to supports) and unbroken, to 

extent possible, across curved surface plus 12-inch-long straight 

sections at ends of curves and tangent to them.

2. 1/4-inch Board Application: For double-layer construction, fasten base 

layer to studs with screws 16 inches o.c. Center gypsum board face 

layer over joints in base layer, and fasten to studs with screws spaced 

12 inches o.c.

a. Continue double layer 1/4-icnh board application to closest 

adjacent inside or outside corners. Do not <shim= double board 

to align with adjacent 5/8 thick gypsum board.

3. Fire-rated Assemblies: Provide in strict conformance with referenced UL-

listed assembly. Use on standard thickness type <X= board bent per 

manufacturer9s written instructions.

C. Joint Treatment:

1. Apply tape and cement to joints and corners in strict accordance with 



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

GYPSUM BOARD 09 29 00 - 12

directions of gypsum board manufacturer.

2. Pre-fill V-grooves formed by the abutting beveled or rounded wrapped 

edges with joint compound as per manufacturing recommendations.

3. Use tape and cement, allow to dry between coats.  Use number of 

coats required by level of finish specified.

4.  Work final coat to smooth level plane surface.

5. Protect external corners with metal corner beads unless otherwise 

noted.

6. Treat fastening head dimples same as joints; tape may be omitted.

7. Joints and fastening head dimples in backer board need only be 

treated as required to preserve fire rating.

8. Seal joints shown on Drawings and where gypsum board meets 

dissimilar material with specified sealant.  Tool to neat surface, ready for 

paint; remove excess material.

D. Fire-Rated Conditions:

1. At penetrations of rated assemblies, preserve continuity of fire rating 

with firestopping systems as specified in Section 07840 3 Firestopping 

and Smoke Seals.

2. Where adjacent interior spaces have suspended ceilings of different 

heights, extend separating partition finish on both faces of studs to at 

least 3 inches above higher ceiling finish.

3. Conform to applicable codes and authorities for requirements of 

taping and cementing joints and fastener heads.

E. Sound Retardant Partitions:

1. Construct partitions in accordance with Drawings and as herein 

specified.

2. Hold face layers and base layers 1/4 inch clear from abutting surfaces, 

floors, walls and overhead structure.  Seal with specified sealant and 

tape.  Tape not required at floors.

3. Provide airtight closures at wall penetrations (outlet boxes, pipes, duct 

work and other items) by neatly cutting gypsum board to clear 

penetrations.  Seal void with specified sealant and apply joint tape to 

both gypsum board and penetrating object.

4. Seal airtight the backs and sides of electrical junction boxes with 

resilient sealer pads.

F. Furring over Recessed Light Fixtures:  At non-rated lighting fixtures, construct 
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furring from gypsum board as indicated on Drawings.

G. Water-Resistant Board:  During board application, coat all cut edges with 

approved water resistant adhesive as recommended by manufacturer for the 

application.

H. Enclosure System:  Install in strict accordance with requirements of approved 

manufacturer's system using metal components, gypsum components, and 

other accessories as required.

I. Cementitious Backer Board:

1. General:  Install cementitious backer board in strict conformance with 

the requirements of the tile assemblies specified in Section 093000 3 Tile.

2. Provide support systems so that all edges of cementitious backer 

boards are supported.

3. Use only corrosion-resistant fasteners.

3.5 FINISHING INTERIOR GYPSUM BOARD ASSEMBLIES

A. Levels of Gypsum Board Finish:  Provide the following levels of gypsum board 

finish per USG <Gypsum Construction Handbook, Centennial Edition=.

1. Level 1: for ceiling plenum areas, concealed areas, and where 

indicated, unless a higher level of finish is required for fire-resistive-rated 

assemblies and sound-rated assemblies.

2. Level 2: where water-resistant gypsum backing board panels form 

substrates for tile, and where indicated.

3. Level 3: Not used.

4. Level 4: Not used.

5. Level 5: Typical, for all gypsum board surfaces unless otherwise 

indicated.

B. Level 4 gypsum board finish: Embed tape in joint compound and apply three 

separate coats of joint compound over joints, angles, fastener heads, and 

accessories. Touch up and sand between coats and after last coat as needed 

to produce a surface free of visual defects and ready for decoration. Use the 

following joint compound combination:

1. Embedding and First Coat:  Ready-mixed, drying-type, all-purpose or 

taping compound.

2. Fill (Second) Coat:  Ready-mixed, drying-type, all-purpose or topping 

compound.

3. Finish (Third) Coat:  Ready-mixed, drying-type, all-purpose or topping 

compound.
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C. Where Level 5 gypsum board finish is indicated: apply joint compound 

combination specified for Level 4 plus a thin, uniform skim coat of joint 

compound over entire surface.

1. Use joint compound specified for the finish (third coat) or a product 

specially formulated for this purpose and acceptable to gypsum board 

manufacturer.

2. Produce surfaces free of tool marks and ridges ready for decoration of 

type indicated.

D. Where Level 2 gypsum board finish is indicated, apply joint specified for first 

coat in addition to embedding coat.

E. Where Level 1 gypsum board finish is indicated, apply joint compound 

specified for embedding coat.

F. Finish water-resistant gypsum backing board forming base for mortar-set 

ceramic tile to comply with ASTM C 840 and board manufacturer's directions 

for treatment of joints behind tile.

G. Impact-Resistant Gypsum Board:

1. Construct partitions in accordance with Drawings and as herein 

specified.

2. General:  Install to a height of no less than 4 feet above finish floor at 

locations shown on Drawings.

3.6 PARTITION IDENTIFICATION

A. Identify partitions indicated on drawings as having a required fire or smoke 

rating.

1. Follow guidelines set in Chapter 7 of International Building Code or as 

locally amended. 

2. Permanently identify with stenciling 

a. Mininum 6 inches high letters with minimum ½ inch stroke.

b. Bottom of lettering to start at 6 inches above ceiling. 

c. Stenciling to be 10 feet on center max. 

d. Color : Red  for 1-hr rated walls, Blue for 2-hr rated walls, Green 

for smoke partition walls.

e. Provide in a manner acceptable to authority having jurisdiction.

3.7 CLEANING AND PROTECTION

A. Remedy any fastener popping or ridging.

B. Promptly remove any residual joint compound from adjacent surfaces.
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C. Provide final protection and maintain conditions, in a manner suitable to 

Installer, that ensures gypsum board assemblies remain without damage or 

deterioration at time of Substantial Completion.

END OF SECTION
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SECTION 09 51 13 3 ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1 SUMMARY

A. Work Included:  Provide and install acoustical ceilings panels and accessories, 

complete, as shown and specified, including:

1. Mineral core acoustical ceiling panels.

B. Work Specified Elsewhere:

1. Section 092216 3 Non-Structural Metal Framing.

2. Section 122200 3 Curatins and Drapes.

3. Division 23 3  Mechanical (Air Supply, Ducts, and Connections).

4. Division 26 3 Electrical (Lighting Fixture Attachments).

1.2 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM):

1. C635; Metal Suspension Systems for Acoustical Tile and Lay-In Panel 

Ceilings.

2. C636; Standard Practice for Installation of Metal Ceiling Suspension 

Systems for Acoustical Tile and Lay-In Panels.

B. Ceiling and Interior System Contractors Association (CISCA):

1. Ceiling Systems Handbook.

1.3 SYSTEM DESCRIPTION

A. Performance Criteria:

1. Fire-Hazard Classification:  Provide acoustical ceilings that are identical 

to those tested for following fire hazard characteristics, per ASTM test 

method indicated below, by UL or other testing and inspecting 

organizations acceptable to authorities have jurisdiction.  Identify 

acoustical ceiling components with appropriate markings of applicable 

testing and inspecting organization.

a. Test Method:  ASTM E84.

b. Flame Spread:  25 or less.

c. Smoke Developed:  50 or less.

1.4 SUBMITTALS
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A. Comply with requirements of Section 013300 3 Submittal Procedures.

B. Product Data:  Manufacturer's specifications, data, and installation instructions.

C. Shop Drawings:

1. Coordination Drawings:  Reflected ceiling plans drawn accurately to 

scale and coordinating penetrations and ceiling-mounted items.  Show 

following:

a. Ceiling suspension members.

b. Method of attaching hangers to building structure.

c. Ceiling-mounted items including light fixtures; air outlets and 

inlets; speakers; sprinkler heads; and special moldings at walls, 

column penetrations, and other junctures with adjoining 

construction.

D. Samples:

1. For Initial Selection:  Manufacturer's standard sample sets consisting of 

actual acoustical units or sections of units showing full range of colors, 

textures, and patterns available for each type of unit indicated.

2. For Verification:  12-inch-square sample of each type of exposed finish 

specified or selected and of same thickness and material indicated for 

final unit of Work.  Where finishes involve normal color and texture 

variations, include sample sets showing full range of variations 

expected.

E. Qualification Data:  For firms and persons specified in Quality Assurance article 

to demonstrate their capabilities and experience.  Include list of completed 

projects with project names, addresses, names of Architects and Owners, and 

other information specified.

F. Research Reports:  Or evaluation reports of model code organization 

acceptable to authorities having jurisdiction that show compliance of 

acoustical ceiling system and components with building code in effect for 

Project.

G. Product Test Reports:  From qualified independent testing agencies that are 

based on its testing or current products for compliance of acoustical ceiling 

systems and components with requirements.

1.5 QUALITY ASSURANCE

A. Qualifications of Installer:  Engage experienced Installer who has successfully 

completed acoustical ceilings similar in material, design, and extent to those 

indicated for Project.

B. Single-Source Responsibility:  Obtain each type of acoustical ceiling unit from 

single source with resources to provide products of consistent quality in 

appearance and physical properties without delaying progress of Work.
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C. Coordination of Work:  Coordinate layout and installation of acoustical ceiling 

units and suspension system components with other construction that 

penetrates ceilings or is supported by them, including light fixtures, HVAC 

equipment, fire-suppression system components (if any), and partition system (if 

any).

1.7 PRODUCT HANDLING

A. Delivery and Storage:  Deliver acoustical ceiling units to Project site in original, 

unopened packages and store them in fully enclosed space protected against 

damage from moisture, direct sunlight, surface contamination, and other 

causes.

B. Handling:  Handle acoustical ceiling units carefully to avoid chipping edges or 

damaging units in any way.

1.8 PROJECT CONDITIONS

A. Storage:  Before installing acoustical ceiling units, permit them to reach room 

temperature and stabilized moisture content.

B. Space Enclosure:  Do not install acoustical ceilings until space is enclosed and 

weatherproof, wet-work in space is completed and nominally dry, work above 

ceilings is complete, and ambient conditions of temperature and humidity will 

be continuously maintained at values near those expected for final 

occupancy.

PART 2 - PRODUCTS

2.1 MINERAL CORE ACOUSTICAL PANELS

A. Manufacturer: Provide products manufactured by CertainTeed; USG; or 

Armstrong. 

1. Basis-of-Design: <USG Radar Basic Acoustical Panels- 2110=. (Field verify 

to match with adjacent existing ceiling tiles).

B. Mineral Core Acoustical Panel Types:

1. Type 1:

a. General:  <USG- Radar Basic Panels= by USG (Item # 2110)

b. Size:  24 inches by 24 inches by 5/8-inch-thick.

c. Edge Detail:  Square.

d. Noise Reduction Coefficient:  UL Classified NRC of 0.55 in 

compliance with ASTM C423.

e. Sound Transmission Class:  UL Classified CAC minimum of 33 in 

compliance with ASTM E1414 or ASTM E413.

f. Light reflectance: 0.83

g. Provide manufacturer's coordinated field and border units, as 

required by layouts shown on Drawings.



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

ACOUSTICAL PANEL CEILINGS 09 51 13 - 4

h. Specified grid system: Armstrong's Prelude XL 15/16-inch exposed 

tee or equal USG grid. (Field verify to match adjacent existing.)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:  Examine substrates and structural framing to which 

ceiling system attached or abuts, with Installer present, for compliance with 

requirements specified in this and other sections that affect installation and 

anchorage of ceiling system. Do not proceed with installation until 

unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. General:  Install acoustical ceiling systems per Reference Standards and 

manufacturer's instructions.

B. Acoustical Ceiling Tiles:

1. General:  Make joints straight and true to line with exposed surfaces flush 

and level.  Tightly butt tiles with corners and arises full and without 

broken edges.

2. Suspended System:

a. Concealed Grid:  Install tile with concealed metal splines in 

kerfed edges between tiles to form concealed mechanical 

joints.

b. Edge Units:  Install spring steel spacers where supported on edge 

trim.

c. Access Tile:  Install units by concealed saddle and notched hook 

spline method.

d. Identification Markers:  Install one per access tile; locate on tile 

as directed.

3.3 CLEANING

A. Cleaning:  Clean exposed surfaces of acoustical ceiling panels.  Comply with 

manufacturer's instructions for cleaning and touch-up of minor finish damage.  

Remove and replace work that cannot be successfully cleaned and repaired 

to permanently eliminate evidence of damage.

END OF SECTION
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SECTION 09 65 19 3 RESILIENT FLOORING

PART 1  -  GENERAL

1.1 SUMMARY

A. Work Included:  Provide and install resilient flooring, resilient base and accessories, 

complete as shown on Drawings and as specified, including:

1. Homogeneous sheet vinyl, heat welded including integral coved base.

2. Resilient Base where indicated. 

3. Edge Strips, Reducer Strips and other floor-edge transitions.

5. Cap trim, cove-shaped furring, and accessories for cove base installations.

6. Hot Weld Strips and cold seam materials.

7. Adhesives and other accessory materials as required to provide complete floor 

assemblies as specified. 

B. Work Specified Elsewhere:

1. Section 035300 3 Concrete Toppings.

2. Section 087100 3 Door Hardware.

3. Section 093000 3 Tile.

1.2 REFERENCE STANDARDS

A. Resilient Floor Covering Institute (RFCI).

B. American Society for Testing and Materials (ASTM):

1. ASTM E-1907-98:  <Standard Practices for Determining Moisture-Related 

Acceptability of Concrete Floors to Receive Moisture-Sensitive Finishes=.

2. ASTM F-1869-89: <Standard Test Method for Measuring Moisture Vapor Emission 

Rate of Concrete Subfloor Using Anhydrous Calcium Chloride=. 
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1.3 SUBMITTALS

A. Comply with requirements of Section 013300 3 Submittal Procedures.

B. General: Schedule submittals as required to provide a minimum of 60-days from flooring 

materials order day to start of installation.

C. Shop Drawings: Provide seaming diagrams for public spaces including corridors.

D. Samples:

1. Edge, Reducer and Transition Strips:  Each specified type and color, 12 inches 

long.

2. Resilient Tile Flooring:  2 samples, each type and color specified, 12 inches 

square.

3. Resilient Sheet Flooring:  2 samples, each type and color specified, 12 inches 

square.

4. Resilient Base:  2 samples each type and color, 12 inches long.  None required for 

black color.

E. Product Data:  Manufacturer's specifications, data, and installation instructions.

F. Qualifications: Submit Contractor9s and Installer9s project lists and specified manufacturer 

certifications, including project names and addresses and contact names and 

telephone numbers.

G. Maintenance Manuals:  Manufacturer's written maintenance instructions.

1.4 QUALITY ASSURANCE

A. Qualifications of Installer:  Minimum of three project installations of extent comparable to 

proposed Project.

B. Regulatory Requirement:  Materials shall have the following flammability ratings, 

according to NFPA 253:

1. Smoke Density:  45 or less.

2. Critical Radiant Flux:  Class I - Minimum 0.45 watts per square centimeter.  (Class 

II - Minimum 0.22 watts per square centimeter.)
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C. Slip Resistance:  Static coefficient of friction for installed flooring shall be equal to or 

greater than .06 when measured with a James Machine per ASTM D2047.

1.5 PRODUCT HANDLING

A. Comply with requirements of Section 016000 3 Product Requirments.

B. Delivery:  Deliver materials to Project site in manufacturer's unopened containers clearly 

marked with manufacturer's name, brand, size, thickness, grade, color, graining, and 

design.

C. Storage:  Store materials per manufacturer's recommendations and at not less than 70 

degrees F for at least 24 hours before installation.

1.6 PROJECT CONDITIONS

A. Environmental Requirements:  Maintain temperature in spaces to receive resilient flooring 

at 70 degrees F minimum at least 48 hours before, during, after installation; thereafter, 

maintain a 55 degrees F minimum.

PART 2  -  PRODUCTS

2.1 GENERAL

A. Basis-of-Design: Tile Products as scheduled on the Drawings provide a "Basis-of3Design" for 

each scheduled Resilient Flooring Product and have been selected and approved for 

use by the Owner based manufacturer's samples provided to the Architect, and have 

been fully coordinated with finish materials specified elsewhere.

B. Resilient Flooring substitution requests will only be considered for acceptance by the 

Architect when the following conditions are met:

1. Proposed substitution Resilient Flooring meets or exceeds the  specified material, 

construction and performance criteria.

2. Proposed Resilient Flooring substitution visually matches scheduled types for 

thickness, textures, patterns, color, and reflectance and other surface 

characteristics as determined by the Architect.

3. Acceptance of a proposed substitution Resilient Flooring by the Architect shall 

incur no additional cost to the Owner, including costs incurred to re-select 

adjacent finishes specified elsewhere as required to coordinate and match 

substituted Resilient Flooring for color, texture or pattern.
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2.2 RESILIENT BASE AND ACCESSORIES

A. Manufacturer:  Provide products manufactured by Roppe. 

B. Adhesive for Resilient Bases:  Waterproof type recommended in writing or supplied 

directly by base manufacturer.

C. Resilient Base Materials:  Thermoplastic Rubber, Type TP- Premium Edge wall base. Finish: 

Smooth Matte Finish. Corners- Factory pre-formed. Thickness- 1/8=; 4-foot minimum 

length.  

1. Provide colors as scheduled on Drawings and specified and as required to 

match Architect9s samples.

2. Provide manufacturer's standard black at casework bases.

D. Resilient Base Types:

1. Rubber Wall Base by Roppe

a. Color: As scheduled on Drawings.

b. Height: 4-inches.

c.  Seal rubber base to resilient flooring with continuous clear silicon sealant. 

E. Locations: Provide resilient base at locations shown or scheduled on Drawings, including:

1. Exposed, Sealed and Painted Concrete floors.

2. Floors finished with materials specified in this Section.

3. Plywood.

2.3 HOMOGENEOUS SHEET VINYL FLOORING

A. General:  Provide PVC-Free Resilient Sheet Flooring in conformance with ASTM F-1303, 

Type I, Grade 1, Class B Backing, for types, compositions, and other characteristics 

indicated.

1. Manufacturer: Basis of Design: <IQ Optima= by Tarkett Commercial Flooring (Field 

Verify to match). 

2. Homogeneous Vinyl Flooring Types:

a. Field verify to match with adjacent existing. 
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B. Performance Requirements:

1. Fire Resistance: 450 or less when tested per ASTM E-662/NFPA 258 (Smoke 

Density). 0.45-watts/cm² or better (Class 1 or better) when tested per ASTM E-

648/NFPA 253 (Critical Radiant Flux).

2. Static Load Limit: 750-pounds per square inch or better when tested per ASTM F-

970.

3. Slip Resistance: equal or exceed specified requirements.

C. Homogeneous Sheet Vinyl Flooring Accessories:

1. Adhesive: Provide Solvent-free Adhesives recommended by each 

Heterogeneous Sheet Vinyl Flooring Manufacture in writing for use with each 

type of specified Heterogeneous Sheet Vinyl Flooring and for the actual 

conditions at the project area. 

a. Adhesive Trowel: Use appropriate trowel tooth patterns as 

recommended by the Adhesive Manufacturer in writing for use with the 

specified Homogeneous Sheet Vinyl Flooring types. 

2. Sub-Floor Primer and Sealer: Provide sub-floor Sealers or Primers where 

recommended by the Resilient Sheet Flooring Manufacturer(s) in writing where 

required by the Sub-Floor conditions at the project area at the project area 

noted during verification of conditions.  

3. Welding Rods: For Heterogeneous Sheet Vinyl Flooring shown on Drawings or 

scheduled to receive heat-welded seams, provide 4-mm welding rod as 

recommended in writing by the manufacturer of each specified type of Flooring. 

Provide single-sourcing of welding rods and sheet vinyl flooring for each 

specified type of Resilient Sheet Flooring.

a. Colors: Provide welding rods to match Architect's samples or as selected 

by Architect from manufacturer's full range of colors. 

4. Homogeneous Sheet Vinyl Flooring Initial Cleaning: Typical at all locations, follow 

Resilient Sheet Flooring manufacturer's written instructions recommending 

process and product for each specified type.

a. Finish Sheen: Field verify to match.

2.5 MATERIALS FOR COVED BASE AT RESILIENT FLOORS
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A. General: Provide materials as required to install cove base at locations shown or 

scheduled on Drawings. Not all specified resilient sheet flooring types may require cove 

base; some resilient flooring types may be scheduled to receive several base treatments, 

including cove base.

B. Materials:

1. Fillet Cove Strips:  Provide redwood cove strips as recommended by each 

specified resilient sheet flooring manufacturer in writing to coordinate with each 

specified resilient sheet flooring type. 

2. Outside Corner for Resilient Sheet Coved Base:  Provide the each specified 

manufacturer's outside pre-molded corner to match each specified resilient 

sheet flooring type. Provide types and color(s) as scheduled on Drawings and as 

specified.

3. Cap Strip:  Extruded aluminum, clear anodized. Single-source one cap strip type 

and finish for use through-out entire scope of project. Provide cap strips in the 

longest length practical to minimize butt joints.  

2.7 REDUCER STRIPS, EDGE STRIPS AND TRANSITIONS  

A. Manufacturer:  Where Manufacturer9s standard products are scheduled on Drawings 

and specified, provide the specific products indicated or materials complying with the 

requirements set forth in this Section. 

B. Adhesive for reducer, edge and transition strips:  Waterproof type recommended in 

writing or supplied directly by base manufacturer.

C. Locations: Provide reducer, edge and transition strips at locations where different floor 

finishes meet, as required to protect the transition joint and/or provide a gentle transition 

between floor finishes of differing thicknesses, including:

1. Exposed, Sealed and Painted Concrete floors: to any other floor finish.

2. Section 093000 3 Tile: to any floor finish specified in this Section and Section 

096813 3 Tile Carpeting.

3. Floor finishes specified in this Section: 

a. All locations between two different floor finish materials specified in this 

Section. 
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b. Between two different floor finish colors of the same material specified in 

this Section when shown or scheduled on Drawings.

c. Between floor finishes specified in this Section and at transitions to 

carpet specified in Section 096813 3 Tile Carpeting.

D. Manufacturer:  Provide reducer, edge and transition strips by Johnsonite, Mercer, or 

equal.

1. Provide reducer, edge and transition strips at all level differences in flooring. 

Center on door frame where possible. 

a. Colors: As selcted by the Architect from the manufacturer's full range of 

standard colors. 

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:  Examine substrates and adjoining construction and conditions 

under which Work will be installed. Give written notification of deficiencies detrimental to 

proper or timely installation; do not proceed until corrected.

B. Slab Moisture Test:

1. General:  Test substrates to determine acceptable dryness prior to application of 

resilient flooring.  Use ASTM F-1869-89, <Standard Test Method for Measuring 

Moisture Vapor Emission Rate of Concrete Subfloor Using Anhydrous Calcium 

Chloride=, as applicable for the specified flooring as recommended by resilient 

flooring manufacturer.

2. Slab-Moisture Content Testing:  Perform tests at locations not more than 50 feet 

apart in every direction, but no less than one test per 1000-square feet. Verify the 

following performance criteria are equaled or exceeded before beginning floor 

installation:  

a. Vapor and moisture barrier shall reduce vapor transmissions from 

concrete slabs-on-grade and above-grade concrete and metal deck 

assemblies to 3 pounds or less per 1000-square feet in a 24-hour period 

when tested per ASTM F-1869-89.

b. Alkalinity: Maximum pH of 10.
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3. Contingency for High Moisture Readings: Report all unacceptable test results to 

Architect.   

C. Air-Moisture Content Testing:  

1. General:  Determine relative humidity of air in rooms to receive resilient flooring, 

using wet-bulb and dry-bulb sling pyschrometer.  Do not install resilient flooring 

when relative humidity exceeds 45 percent.

D. Adhesion Test:

1. Secure one, three-foot-square piece of each specified type of resilient sheet or 

3-foot by 3-foot area of each specified type of tile in each typical area that has 

passed the specified moisture test, using adhesive(s) as specified and 

recommended by manufacturer(s).

2. The test pieces shall remain in place for 72 hours.

3. Determine if the adhesive is bonding the material satisfactorily to the surface. 

Resilient flooring should not be able to be removed without severe deformation, 

tearing, or destruction of the sample(s).

4. Where there is evidence of unsatisfactory bonding, manufacturer's 

representative is to be notified in order that they may verify and evaluate the 

conditions.

5. Notify Architect immediately if, in the opinion of manufacturer's representative, 

the adhesion test results are unsatisfactory. 

6. Remove successful test pieces and adhesive prior to commencing final 

installation.

3.2 PREPARATION

A. Surface Preparation:  Clean substrate of deleterious materials which impair bonding of 

resilient flooring.  Do Work on smooth, even troweled finish.  Remove rough areas and 

protrusions from concrete by griding.  Fill cracks, rough areas, and other surface defects 

with an acceptable plastic filler.

B. Primer/Sealer Coat:  Apply primer to concrete surfaces; work well into surfaces; use 

minimum quantity that will assure complete surface coverage with a non-absorptive 

base.  Allow primer to thoroughly dry before applying adhesive.  
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1. Prime coat may be omitted if recommended by resilient flooring manufacturer in 

writing based on review of the project area. Review the requirements for each 

specified type of resilient flooring for each project area. 

2. Do not combine different specified flooring types under one manufacturer9s 

recommendation.  

3.3 INSTALLATION

A. Edge Strips:

1. General:  Install in continuous lengths at door openings and other exposed 

edges of resilient flooring, unless otherwise shown.  Install edge strips before 

applying primer.  

2. Metal:  Anchor strips solidly to substrate with countersunk non-magnetic stainless 

steel screws; use lead shields for anchoring into concrete; space screws 1-inch 

from each end and not more than 9-inch centers at intermediate points.

3. Vinyl:  Set in and securely bond to substrates with adhesive per manufacturer's 

recommendations.

B. Prime Coat:  Apply primer to concrete surfaces; work well into surfaces; use minimum 

quantity that will assure complete surface coverage with a non-absorptive base.  

a. Allow primer to thoroughly dry before applying adhesive.  

b. Prime coat may be omitted if recommended by resilient flooring manufacturer.

C. Adhesive:  Apply to substrate with properly notched steel trowels; allow adhesive to 

become tacky before applying resilient flooring.

D. Resilient Flooring:  Extend flooring, and fit neatly and tightly, into breaks and recesses, 

against bases, around pipes and penetrations, around permanent casework, equipment, 

and under-casework recesses.

E. Sheet Material:

1. General:  Lay sheet material with minimum number of joints with bottom surface 

securely bonded to substrate and top surface left smooth, clean, and free from 

imperfections.  

a. Make joints straight, tight, and inconspicuous.  
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b. Roll each sheet from center to edges to assure complete bond and tight 

joints.

2. Joints:  Provide Chemically Weld; Adhesive Weld; Heat Weld as scheduled on 

Drawings and in conformance with sheet flooring manufacturer's written 

instructions.

3. Coved Bases:  

a. Install a continuous redwood cove strip at intersection of floor and 

vertical surfaces prior to laying sheet material.  

b. Use cove strip with a 3/4-inch radius; make bases 4 inches high, unless 

otherwise shown; butt ends; miter corner; secure with acceptable type 

fasteners.  

c. Apply cove strips and sheet material to solid backing.  

d. Roll sheet material into adhesive; hold in place until complete adhesion 

is assured.  

e. Make top of base level and straight; terminate top edge into a metal 

trim cap.  

f. Securely screw trim cap to backing before applying sheet material; use 

single lengths where possible; make neat mitered corners and butted 

ends.  

g. Use standard aluminum alloy or stainless steel trim cap of standard 

design as selected, unless otherwise shown.

4. Perimeter Bond System:  At Contractor's option, a perimeter bond system may be 

used for installation of sheet vinyl flooring.  

a. Do work with manufacturer's approved and trained applicators per 

manufacturer's recommendations and supervision.  

b. Install sheet vinyl flooring with adhesive spread only at seam lines, 

projections, and wall lines.  

c. Cut seams with an electrically operated cutting machine made for 

purpose.

F. Resilient Bases:

1. General:  Where base is scheduled, install around perimeter of room or space, at 

base of partitions, walls, columns, pilasters, casework, and other permanent 

fixtures.  
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a. Install top-set coved type bases throughout, except install straight type 

bases at carpet.  

b. Secure bases to surfaces with waterproof adhesive; make joints tight; 

keep top and bottom edges in firm contact with adjacent surfaces. 

 

1) Provide a continuous seal of the resilient base to both the wall 

surface at the upper edge and the floor surface at the bootom 

edge. 

c. Use longest lengths possible; straight pieces less than 24 inches long not 

permitted.  

d. Miter or cope inside corners.

2. Coved Type:  Provide with premolded end stops and premolded one-piece 

external corners.

3. Straight Type:  Provide with preformed one-piece external corners.

4. Edges and Seams:  Match edges at seams.  Double cut adjoining lengths.  Make 

tight butt joints.

3.4 CLEANING

A. General:  Not more than four days before Substantial Completion, thoroughly clean work 

per resilient flooring manufacturer's recommendations.  Use of solvents, wet mopping, or 

washing is prohibited.

B. Defective and Damaged Work:  Replace with acceptable Work at no additional cost to 

Owner.

3.5 PROTECTION

A. General:  Protect Work from traffic during construction period so Work will be without 

indication of use or damage at time of Substantial Completion.

                                  END OF SECTION
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SECTION 09 91 23- INTERIOR PAINTING

 

PART 1  -  GENERAL

1.1 SUMMARY

A. Work Included:  Interior and Exterior Painting, complete as shown on Drawings and as 

specified.

1. Work includes, but is not limited to, painting of following items, materials, and 

spaces:  

a. Paint every interior and exterior exposed-to-view unfinished surface, 

except as otherwise shown on Drawings or as specified.  

b. Paint the following exposed mechanical and electrical items to 

match adjacent surfaces even if the items are factory-finished:  

1) Wall and ceiling diffusers/registers installed in gypsum board 

assemblies at any location.

2) Access doors at any location except when concealed above 

suspended ceilings.

3) Flush-mounted electrical panelboards and cabinets in 

gypsum board assemblies at any location.

4) All exposed piping, conduit, duct work and similar surfaces in 

Stair Enclosures and Fire Control Room (except items with 

factory <red= finish). 

c. Paint semi-visible areas behind registers, grilles, diffusers, screen vents 

as required to <black out=.

d. Paint auxiliary rails of smoke containment screens with high-

temperature coating.

e. Stairs:  Paint all exposed ferrous metal assemblies, concrete landings 

and treads, including hazard striping as required by code.

f. Stenciling at Smoke Partition and Fire Rated Walls: See section 092900 

Gypsum Board.

2. Do not paint the following items:

a. Factory-finished items specified in various Sections.

b. Pre-finished wall, ceiling, and floor coverings.

c. Concrete traffic or walking decks, walks, steps, and ramps.
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d. Code-Required Labels:  Keep equipment identification and fire rating 

labels free of paint.

e. Surfaces concealed in walls and above ceilings except as specifically 

indicated otherwise.

f. Ducts, piping, conduit, and equipment concealed in walls and 

ceilings, unless specifically indicated otherwise.

g. Do not paint "Shell Areas" as shown on drawings except paint all sides 

of doors and frames at walls into finished areas.

h. Mechanical or elevator shafts not requiring periodic cleaning.

i. Mechanically-finished nonferrous metal, such as stainless steel, 

aluminum, and bronze, except exposed mechanical and electrical 

items.

j. Interior spaces specifically noted as unpainted.

3. Note:  This Section includes a comprehensive listing of paint finish types. Not all 

paint systems included herein may be required by the Scope of Work of this 

Project, or the scope of some finishes may be very limited. The responsibility of 

the Contractor to schedule the Work so that all specified and required 

Painting Scope is included in the Scope of Work for the Project.

B. Work Specified Elsewhere:

1. Section 050500 3 Metal Fasteners.

2. Section 079200 3 Joint Sealants.

3. Section 099113 3 Exterior Painting.

1.2 SUBMITTALS

A. Comply with requirements of Section 013300 3 Submittal Procedures.

B. Product Data:  Submit complete list of materials proposed for use, together with 

manufacturer's data and specifications.

C. Samples: 

1. Opaque Colors and Finishes:  Submit samples, on hardboard, using materials 

accepted for Project, of each color and paint finish selected with texture to 

simulate actual conditions.  Prepare three samples, 8-1/2 inches by 11 inches, 

with required number of paint coats clearly visible.

2. Transparent and Stained Finishes:  Prepare samples on species and quality of 

wood to be used in the Work.  Re-submit as requested until acceptable sheen, 

color, and texture are achieved.  Label and identify each sample as to 

location and application.
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1.3 QUALITY ASSURANCE

A. Labeling:  Include following on label of each container:

1. Manufacturer's name and product name.

2. Generic type of paint.

3. Manufacturer's stock number.

4. Color.

5. Instructions for reducing, where applicable.

B. Special Requirements of Regulatory Agencies:  Use materials for Work of this Section 

which comply with volatile organic compound limitations and other regulations of 

local Air Quality Management District and other local, state, and federal agencies 

having jurisdiction.

C. Project Mock-Up:  As directed by the Architect, apply on actual wall surfaces where 

designated, samples of each and any color selected for final review.

1. On at least 100 square feet of surface as directed, provide full-coat finish 

samples until required sheen, color and texture are obtained.

2. Duplicate painted finishes of prepared samples.

3. Simulate finished lighting conditions for review of in-place work.

1.4 PRODUCT HANDLING

A. Comply with requirements of Section 016000 3 Product Requirements.

B. Delivery:  Deliver material in sealed containers with labels legible and intact.

C. Storage of Materials:

1. Store only acceptable Project materials on Project site.

2. Store in suitable location.

3. Restrict storage to paint materials and related equipment.

4. Comply with health and fire regulations.

1.5 PROJECT CONDITIONS

A. Environmental Requirements:

1. Comply with manufacturer's recommendations as to environmental conditions 

under which coatings and coating systems can be stored and applied.
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2. Do not apply finish in areas where dust is being generated.

B. Protection:  Cover or otherwise protect finished work of other trades and surfaces not 

being painted concurrently or not to be painted.

1.6 SCHEDULING

A. Gypsum Board: Verify that a fully-cured skim cooat has been applied to Gypsum 

Board specified for Level 5 finish and scheduled to receive semi-gloss or gloss paint 

finishes.  Do not proceed until completed.

1.7 MAINTENANCE

A. Extra Materials:  At completion of Work, deliver to Owner extra stock of paint of one 

gallon of each color used of each coating material used.  Tightly seal and clearly label 

containers.

PART 2  -  PRODUCTS

2.1 MANUFACTURERS

A. Primers and Single-color Paints: Provide paint systems as manufactured by the 

following manufacturers. Unless otherwise specified, single source all components of a 

paint system from a single manufacturer, including primer/sealer/undercoat and body 

and finish coats to assure compatibility.

1. Benjamin Moore and Co. (BM).

2. ICI Dulux Paints (ICI).

4. Sherwin-Williams Co. (S/W).

2.2 MATERIALS

A. General:  Provide materials selected for coating system for each type of surface which 

are the product of single manufacturer.

B. Thinner:  As recommended by each manufacturer for his respective product.

C. Unsuitability of Specified Products:  Claims concerning unsuitability of any materials 

specified will not be entertained, unless such claim is made in writing to the Architect 

before Work is started.

2.3 COLORS

A. Color and Sheen:  Colors are scheduled on Drawings (or as selected by Architect if not 

scheduled on Drawings) based on standard color chips provided by one or more of 

the listed manufacturers.  

B. Mixing:  Deliver paints and stains ready mixed to Project site.

2.4 MILDEW RESISTANCE
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A. General:  Add fungicidal agent to paint per manufacturer's recommendations.  Add 

agent to paint at factory.  Clearly indicate on labels that paint is mildew resistant.

PART 3  -  EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:  Examine surfaces scheduled to receive paint and finishes 

for conditions that might adversely affect execution, permanence, or quality of work 

and which cannot be put into acceptable condition through preparatory work.  

Proceed with preparation or coating application only when conditions are 

satisfactory.

B. Review all questions regarding the scope of painting with Owner prior to proceeding 

with Work. 

3.2 SURFACE PREPARATION

A. General:  Remove scale, dirt, dust, grit, rust, wax, grease, efflorescence, loose material, 

and other foreign matter detrimental to proper adhesion of paint.

B. Gypsum Board:

1. Narrow, Shallow Cracks and Small Holes:  Fill with spackling compound.

2. Deep, Wide Cracks and Deep Holes:  Rake out, dampen with clear water, and 

fill with thin layers of gypsum board joint compound.

3. Curing:  Allow to dry.

4. Sanding:  Sand smooth after drying; do not raise nap of paper on gypsum 

board.

C. Metals:

1. Chipped or Abraded Areas in Shop Coatings:  Touch-up using appropriate 

primer.

2. Galvanized Surfaces:  Apply a wash coat made by dissolving 8 ounces copper 

acetate or copper sulfate in one gallon of water; apply with brush.

3. Stainless Steel:  Scarify surfaces before applying prime coat.

D. Wood:

1. General:  If required, sandpaper surfaces smooth before applying primer.  

Thoroughly clean knots; apply thin coat of knot sealer over surfaces shown to 

receive opaque finish.

2. Back Priming:  Back prime surfaces installed against cementitious surfaces; 

give particular attention to sealing cross-grained surfaces.
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3. Puttying:

a. General:  Fill nail holes, cracks, and other depressions flush with putty 

after prime coat application.  Allow putty to dry; sandpaper smooth 

before applying body coat.

b. For Opaque Finish:  Linseed oil type putty.

E. Protection:

1. General:  Properly protect floors and other adjacent work by drop cloths or 

other suitable coverings.  In areas scheduled for painting, maintain wrappings 

and factory-applied protection provided by other trades.

2. Hardware and Other Obstructions:  Remove or protect factory finished items 

such as hardware, plates, lighting fixtures, grilles, and similar items placed prior 

to painting.  Reposition or remove protection upon completion of each space.  

Equipment adjacent to surfaces requiring paint disconnected, moved, reset, 

and reconnected by respective trades.

3. Fire Precautions:  At end of each work day, place in metal containers or 

remove from premises, solvent soaked cloths, waste, and other materials 

which constitute a fire hazard.

F. Moisture Content:  Do not apply initial coating until moisture content of surface is 

within limitations recommended by paint manufacturer.

3.3 APPLICATION

A. General:  Apply paint per manufacturer's instructions and as specified.  Thoroughly stir 

paint and keep at uniform consistency during application.  Apply paint evenly, free 

from drops, ridges, waves, laps, and brush marks; finished surface uniform in sheen, 

color, and texture.  Apply succeeding coats to unscarred and completely integral 

base coats; slightly vary color of undercoats to distinguish them from preceding coat.  

Allow sufficient time between coats to assure proper drying.  Sandpaper smooth 

interior finishes between coats.

B. Prime Coat:  Do not thin primers in excess of manufacturer's printed directions.  Apply 

by brush, unless otherwise specified, within 8 hours after cleaning.

C. Body and Finish Coats:  Do not thin; apply by brush, roller or spray.

D. Drying Time:  Comply with recommendations of product manufacturer for drying time 

between succeeding coats.

E. Moldings and Ornaments:  Leave clean and true to details with no undue amount of 

paint in corners and depressions.

F. Edges of Paint:  Where adjoining other materials or colors, make clean and sharp with 

no overlapping.
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G. Refinishing:  Refinish entire wall where portion of finish is deemed not acceptable.

H. Precaution:  Do not paint over fusible links, UL labels, or sprinkler heads.

I. Exposed Plumbing and Mechanical Items:  Finish items without factory finish such as 

conduits, pipes, access panels, and items of similar nature to match adjacent wall and 

ceiling surfaces, unless otherwise directed.

3.4 CLEANING

A. General:  Touch up and restore finish where damaged.  Remove spilled, splashed, or 

spattered paint from surfaces.  Do not mar surface finish of item being cleaned.

B. Storage Space:  Leave clean and in condition required for equivalent spaces in 

Project.

3.5 PAINT SYSTEMS

A. Schedule:  Only major areas are scheduled.  Treat miscellaneous and similar items and 

areas within room or space with similar system.

B. Number of Coats:  Where number of coats are specified, it is only as a minimum 

requirement.  Apply additional coats, at no additional cost to Owner, if necessary to 

completely hide base material, produce uniform color, and provide satisfactory finish 

result.

C. Thickness of Coats: For each paint system product, provide the manufacturer's 

recommended mil-thickness for each applied coat.

D. Systems Specifications:  These specifications are a guide and are meant to establish 

procedure and quality.  Confer with Architect to determine exact finish desired.

E. Acceptance of Final Colors:  Do not apply final coats of paint for either exterior and 

interior systems until colors have been reviewed and accepted by the Architect.

3.6 INTERIOR PAINT SYSTEMS (Systems are based on products by S-W; other manufacturers listed in 

Part Two may be used)

A. Interior Gypsum Board 3 Flat:

1. General: Provide as follows unless otherwise scheduled on Drawings or noted as 

follows in this Section. 

2. Flat Finish 4 Low Odor Zero VOC System

3. Primer:    ProMar 200 Zero VOC Interior Latex Primer, B28W2600, 0 g/L VOC

4. 1st coat:  ProMar 200 Zero VOC Flat, B30-2600 series, 0 g/L VOC

5. 2nd coat: ProMar 200 Zero VOC Flat, B30-2600 series, 0 g/L VOC

B. Interior Gypsum Board 3 Eggshell/Satin:
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1. General: Provide as follows unless otherwise scheduled on Drawings or noted as 

follows in this Section. 

2. Primer: ProMar 200 Zero VOC Interior Latex Primer, B28W2600 0 g/L VOC

3. 1st coat: ProMar 200 Zero VOC Eg-Shel B26-2600 series, 0 g/L VOC

4. 2nd coat: ProMar 200 Zero VOC Eg-Shel B26-2600 series, 0 g/L VOC

C. Interior Gypsum Board 3 Semi-gloss:

1. General: Provide at stairs, service areas and where scheduled.

2. Primer: ProMar 200 Zero VOC Interior Latex Primer, B28W2600, 0 g/L VOC 

3. 1st coat: ProMar 200 Zero VOC Semi-Gloss B31-2600 series, 0 g/L VOC

4. 2nd coat: ProMar 200 Zero VOC Semi-Gloss B31-2600 series, 0 g/L VOC

D. Interior Gypsum Board 3 Epoxy Coatings:

1. General: Provide at Restroom and other gypsum surfaces as scheduled on 

Drawings and required by the the governing Health Codes:

2. Eg-Shel Finish

a. Primer:  ProMar 200 Zero VOC Primer, B28W2600, 0 g/L VOC

b. 1st coat:  Pro Industrial Pre-Catalyzed Water-Based Epoxy Eg-Shel, K45 

series, <150 g/L VOC

c. 2nd coat:   Pro Industrial Pre-Catalyzed Water-Based Epoxy Eg-Shel, K45 

series, <150 g/L VOC

3. Semi-Gloss Finish (typical, unless noted otherwise)

a. Primer:  ProMar 200 Zero VOC Primer, B28W2600, 0 g/L VOC

b. 1st coat: Pro Industrial Pre-Catalyzed Water-Based Epoxy Semi-Gloss, 

K46 series, <150 g/L VOC

c. 2nd coat:  Pro Industrial Pre-Catalyzed Water-Based Epoxy Semi-Gloss, 

K46 series, <150 g/L VOC

4. Gloss Finish             

a. Primer:  ProMar 200 Zero VOC Primer, B28W2600, 0 g/L VOC

b. 1st coat: Pro Industrial Zero VOC Water-Based Epoxy Gloss, B73-300 

series, 0 g/L VOC

c. 2nd coat: Pro Industrial Zero VOC Water-Based Epoxy Gloss, B73-300 

series, 0 g/L VOC 

E. Interior Ferrous Metal:

1. General: Shop and field-applied paint finishes for the Work of Section 050500 3 

Metal Fabrications, is included in the Scope of Work for those Sections.

2. For other exposed-to-view ferrous metal items, including items specified in 

DIVISION 23 3 Mechanical; and DIVISION 26 3 Electrical, provide the finishes as 

follow:

3. Bare Metal Items; High Performance Coating System: Mechanical and 

Electrical Piping, Conduits, Ductwork, Supports, Hangers, Machinery and 

Similar Items:
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a. Eg-Shel or Gloss Finish (Verify with Architect for each room / area prior 

to painting)

b. Primer:  Pro Industrial Pro-Cryl Universal Primer, B66-310 series, <100 g/L 

VOC

c. 1st coat: Pro Industrial Zero VOC Water-Based Epoxy Eg-Shel, B73-360 

series or Gloss, B73-300 series, 0 g/L VOC       

d. 2nd coat: Pro Industrial Zero VOC Water-Based Epoxy Eg-Shel, B73-360 

series or Gloss, B73-300 series, 0 g/L VOC         

4. Shop Primed or painted (by others) Items; Semi-Gloss finish:

a. Primer:  Pro Industrial Pro-Cryl Universal Primer, B66-310 series, <100 g/L 

VOC

b. 1st coat: Pro Industrial Zero VOC Acrylic Semi-Gloss, B66-650 series, 0 

g/L VOC

c. 2nd coat: Pro Industrial Zero VOC Acrylic Semi-Gloss, B66-650 series, 0 

g/L VOC

5. Shop Galvanized Items: 

a. Galvanizing repair provided in Section 050500 3 Metal Fabrications.

b. Galvanized Metal Decking & Ferrous Decking 4 Including Bar Joists

i. Flat, Eg-Shel, or Semi-Gloss Finish

ii. Primer:  Pro Industrial Pro-Cryl Universal Primer, 

B66-310 series, <100 g/L VOC

iii. 1st coat:  Low VOC Waterborne Acrylic Dryfall, Flat 

B42W81, Eg-Shel B42W82, Semi-Gloss, B42W83, All sheens 

<50 g/L VOC 

iv. 2nd coat:  Low VOC Waterborne Acrylic Dryfall, Flat 

B42W81, Eg-Shel B42W82, Semi-Gloss, B42W83, All sheens 

<50 g/L VOC

c. Galvanized Metal Decking & Ferrous Decking 4 Including Bar Joists 3 

High Performance System

i. Primer:  Pro Industrial Pro-Cryl Universal Primer, B66-310 series, 

<100 g/L VOC

ii. 1st coat:     Pro Industrial Multi-Surface Acrylic Eg-Shel, B66-560 

series, <150 g/L VOC

iii. 2nd coat:    Pro Industrial Multi-Surface Acrylic Eg-Shel, B66-560 

series, <150 g/L VOC

F. Interior Aluminum and Copper: 

1. Refer to Section 076200 3 Flashing and Sheet Metal for shop and field-applied 

paint finishes specified in those Sections.

2. Mechanical and Electrical Items:

a. Pretreatment: Metal Pretreatment.

b. 1st Coat:  Aluminum Primer. Provide additional general purpose sealer 

coat when recommended by paint manufacturer.

c. 2nd Coat:  Acrylic Paint, Semi-Gloss.

d. 3rd Coat:  Acrylic Paint, Semi-Gloss.
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G. Interior Wood:

1. General: Transparant Finishes are specified and provided in Section 064123 

Interior Architectural Woodwork

2. Semi-Gloss Finish 4 Low Odor Zero VOC System 

3. Primer:    ProMar 200 Zero VOC Primer, B28W2600, 0 g/L VOC

4. 1st coat:  Pro Industrial Zero VOC Acrylic Semi-Gloss, B66-650 series, 0 g/L VOC

5. 2nd coat: Pro Industrial Zero VOC Acrylic Semi-Gloss, B66-650 series, 0 g/L VOC

H. Interior Mechanical Insulation; Finish Varies:

1. Provide finish materials recommended in writing by the mechanical insulation 

manufacturer for their products in exterior locations. Adapt the following as 

required.

a. 1st Coat:  General Purpose PVA Sealer, or as recommended by the 

insulation manufacturer.

b. 2nd Coat:  Match adjacent finish system.

I. Miscellaneous Interior Painting Systems:

1. Ductwork at Grilles and Diffusers:  

a. Apply interior surfaces of ductwork partially visible through grilles and 

diffusers.

b. 1st Coat:  Galvanized Metal Primer.

c. 2nd Coat:  Acrylic Paint, Matte Black.

d. 3rd Coat:  Acrylic Paint, Matte Black.

2. Exposed Insulated Pipes and Ductwork:

a. 1st Coat:  1 coat General Purpose PVA sealer.  Omit sealer where glass 

fabric jackets are used.

b. 2nd Coat: Acrylic Paint, match adjacent finish.

c. 3rd Coat: Acrylic Paint, match adjacent finish.

3. Exposed Non-Insulated Pipes and Ductwork:  Including conduit.

a. Cast-Iron Pipe:

1) Pre-treatment: Conform with the requirements of Section 

050500 3 Metal Fabrications.

2) 1st Coat:  Ferrous Metal Primer.
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3) 2nd Coat:  Acrylic Paint, match adjacent finish.

4) 3rd Coat:  Acrylic Paint, match adjacent finish.

b. Other Pipes, Conduit, and Ductwork:

1) Pre-treatment: Conform with the requirements of Section 

050500 3 Metal Fabrications.

2) 1st Coat:  As specified for ferrous and non-ferrous metals as 

applicable.

3) 2nd Coat:  Acrylic Paint, match adjacent finish.

4) 3rd Coat:  Acrylic Paint, match adjacent finish.

J. Miscellaneous Interior Painting Systems:

1. Factory Finished Equipment:  Satisfactorily refinish surfaces damaged before, 

during, or after installation as directed; use 128 semi-gloss enamel.

2. Plywood Equipment Backing:  

a. General: Telephone, Data  and Electric Closets. 

b. 1st Coat:  Latex Enamel Undercoater.

c. 2nd Coat:  Acrylic Paint; match adjacent finish.

d. 3rd Coat:  Acrylic Paint; match adjacent finish.

K. Pipe Identification:

1. General:  Per ANSI A13.1; buried pipe, electrical conduit, and pipe in 

concealed spaces such as furred spaces and shafts not included.

2. Color Scheme:  ANSI Z53.1 in combination with legend and flow markers; 

continuous total length coverage.  Safety colors as specified under applicable 

Mechanical Section.

3. Legend:  Stencil letters of colors, type, and sizes per ANSI A13.1.  Tags for 

identification of pipes less than 3/4-inch overall outside diameter, including 

valves and fittings; provided under applicable mechanical Section.

4. Flow Markers:  Provide each type with appropriate size arrows to indicate flow 

direction in pipe; same color as legend.

5. Visibility:  Locate legend and flowmarkers for easy visibility from operating floor; 

space not over 20 feet with at least one per room.

L. STENCILING OF FIRE RATED AND SMOKE PARTITION WALLS:
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A. Identify partitions indicated on drawings as having a required fire or smoke 

rating.

1. Follow guidelines set in Chapter 7 of International Building Code or as locally 

amended. 

2. Permanently identify with stenciling 

a. Mininum 6 inches high letters with minimum ½ inch stroke.

b. Bottom of lettering to start at 6 inches above ceiling. 

c. Stenciling to be 10 feet on center max. 

b. Color : Red  for 1-hr rated walls, Blue for 2-hr rated walls, Green for 

smoke partition walls.

c. Provide in a manner acceptable to authority having jurisdiction.

3.8 CLEANING:  

A. Comply with provisions of Section 017900 3 Cleaning.

B. Remove paint spots, oil, and stains from adjacent surfaces upon completion of Work; 

leave Work clean.

END OF SECTION
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SECTION 10 26 00 3 WALL AND DOOR PROTECTION

PART 1 - GENERAL

1.1 SUMMARY

A. Work Included:  Provide and install wall protection, wall corner guards and 

other finish protection products, complete, as shown on Drawings and as 

specified, including:

1. Surface-Mounted Corner Guards and Partition End Guards. 

2. Protective Wall Covering Wainscot

3. Crash Rails

B. Work Specified Elsewhere:

1. Section 081113 3 Hollow Metal Doors and Frames.

2. Section 084113 3 Aluminum Entrances and Storefronts.

3. Section 081416 3 Flush Wood Doors.

4. Section 079200 3 Joint Sealants.

5. Section 087100 3 Door Hardware

6. Section 092216 3 Non-Structural Metal Framing.

1.2 SUBMITTALS

A. Comply with provisions of Section 013300 3 Submittal Procedures.

B. Product Data:  Manufacturer's catalog cuts, standard color charts, and data 

sheets; including installation details and instructions, for each item specified.

C. Samples:

1. Crash Rails:  12-inch-long piece of each type specified, including color.

2. Corridor Handrail:  12-inch-long piece of each specified type, including 

mounting bracket and specified finish.

3. Partition End and Corner Guards:  12-inch-long piece of each type 

specified, including color.

4. Wall protection and Door Protection:  12-inch-square piece of each 

specified type, including corner and specified color.

1.3 PRODUCT HANDLING
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A. Delivery and Storage:  Deliver and store items and related fasteners in 

manufacturer's original packaging, identified with manufacturer's name and 

type of product, and size.  Store materials indoors, protected from moisture 

and other sources of damage.

PART 2 - PRODUCTS

2.1 MANUFACTURER

A. General:  Provide vinyl/acrovyn wall and corner protection single-sourced from 

one manufacturer to assure color matching.

B. Manufacturer:  Inpro Corporation, Acrovyn Construction Specialties, Inc.,  

Pawling Corporation OR Korogard

a. Basis-of-Design: Acrovyn wall protection systems

C. Fire Hazard Classification:  Flame spread of 25 or less when tested per ASTM 

E84.

2.3 CORNER GUARDS

A. Type:  Acrovyn Surface mounted Corner Guard with continuous aluminum 

retainer.

1. Size:  2= X 2= X 49-0=.

2. Mounting Style:  Surface-mounted.

3. Color:  As scheduled on Drawings.

4. Mounting Height:  4= from top of finished floor. (match existing) 

6. Locations:  Typical at all corners and as shown on Drawings.

2.4 PROTECTIVE WALL COVERING WAINSCOT

A. Type:  Sheet plastic wall protection by Acrovyn.  Typical where shown on 

Drawings.

1. Size:  0.060= thick Rigid Sheet by sizes shown on Drawings.

2. Mounting Style:  Surface-mounted.

3. Extrusion: Extrusion: High-impact vinyl acrylic extrusion, nominal 078" 

(1.98mm) thick. Class A fire rating, when tested

in accordance with ASTM E 84.

3. Color:  As scheduled on Drawings.
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4. Mounting Height:  From finished floor to 4 feet above finish floor. Align 

top of wall protection with top of corner guards where occurs (Match 

adjacent existing).

5. Locations:  As shown on Drawings.

2.5 CRASH RAILS/ WALL GUARD

A. Manufacturer:  Acrovyn (match adjacent existing)

B. Type:  Acrovyn crash rail, surface-mounted crash rail with continuous aluminum 

retainer.  Typical at corridors and as shown on Drawings (match adjacent 

existing).

1. Size:  8 inch tall by lengths shown on Drawings (match adjacent 

existing)

2. Mounting Style:  Surface Mounted 

3. Color:  As scheduled on Drawings.

4. Mounting Height:  As shown on Drawings.

5. Locations:  Typical at all corridor locations. 

2.5 MISCELLANEOUS MATERIALS

A. Fasteners:  Manufacturer's standard, removable, corrosion-resistant fasteners of 

size and length suitable for the conditions of installation.

B. Adhesive:  As recommended by manufacturer for setting material.

C. Backing Plates:  As specified in Section 092216 3 Non-Structural Metal Framing 

and as shown on Drawings.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verification of Conditions:  After application of wall base and finish painting of 

walls is complete, examine areas and conditions under which items are to be 

installed.  If unsatisfactory conditions exist, do not proceed with the Work until 

such conditions have been corrected.

3.2 PREPARATION

A. Cleaning:  Prior to application, clean side of units that will be in contact with 

wall surface.

3.3 INSTALLATION
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A. General:  Install units per manufacturer's instructions and as specified.  Install 

wall and corner guards, crash rails and handrails plumb and true and securely 

fastened to backing plates or substrates.

3.4 ADJUSTING AND CLEANING

A. Cleaning:  Prior to time of final acceptance, strip units of protective coverings, 

and clean in accordance with manufacturer's instructions.

B. Defective Materials:  Remove and replace any defective, misaligned, or 

damaged units, at no additional cost to Owner.

END OF SECTION
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SECTION 276003

APPENDIX 03 � DATA CENTER, TEC, TDR PART NUMBERS

ITEM MANUFACTURER PART NO. DESCRIPTION

Blanking Panel Upsite Hotlok 10031 Blanking Panel 1U

Blanking Panel Upsite Hotlok 10033 Blanking Panel 2U

UPS Eaton 9PX1500R Eaton Powerware 9PX-1500V

UPS Network Card Eaton NETWORK-M Card for 9PX-1500VA

PDU Eaton ePBZ79 Horizontal Mount ePDU 208vac

PDU Eaton ePBZ82 Horizontal Mount ePDU 120vac

PDU Server Technology C1S24VS-YCFA13C9 Vertical 30A PDU (Blue) for TEC

PDU Server Technology C1L24VS-YCFA13C9 Vertical 30A PDU (Red) for TEC

PDU Server Technology C2SG36TE-YCMFAM66/C Vertical 30A PDU (Blue) for 

Data Centers

PDU Server Technology C2LG36TE-YCMFAM66/C Vertical 30A PDU (Red) for 

Data Centers

PDU Server Technology C2SG36TE-DQME2M66/ZB Vertical 60A PDU (Blue) for 

Data Centers

PDU Server Technology C2LG36TE-DQME2M66/ZR Vertical 60A PDU (Red) for 

Data Centers

UPS Eaton K41512000000000 Eaton 9155-15kVA UPS

Modbus Card Eaton 103005425-5591 Eaton Modbus Card X-Slot

Reverse Transfer UPS System Eaton 9GPV15C0009E00R2 Eaton 93PM-150kW Reverse 
Transfer UPS System

CRAC Cooling Unit Liebert DE363G

Vertical Wall Mount Cabinets Legrand VWMSD-4RU-42-B 42� 12� 4RU Fixed

Vertical Wall Mount Cabinets Legrand VWMSD-8RU-42-B 42� 18� 8RU Fixed

Rail Accessories Legrand VWM-RR-4RU Fixed Mounting Rail Kit, 4RU

Rail Accessories Legrand VWM-RR-8RU Fixed Mounting Rail Kit, 8RU

Rail Accessories Legrand VWM-PIV-4RU Pivoting Mounting Rail Kit, 4RU

Fan Kit Legrand VWMFK-115 VWM Fan Kit w/115 VAC Fans 
(includes 2 fans and mounting 
hardware) (2 kits needed for 
8RU cabinet)

VWM Top Brush Grommet Kit Legrand VWMBGK VWM Top Brush Grommet Kit

Circular Knockout Grommet Kit Legrand VWMGR-30 Circular Knockout Grommet Kit

Vertical Wall-Mount Cabinets Hubbell IR221APG Refrigerated cabinet 24�

Vertical Wall-Mount Cabinets Hubbell IR321APG Refrigerated cabinet 36�

Vertical Wall-Mount Cabinets Hubbell IR421APG Refrigerated cabinet 48�

Air Conditioners Hubbell IRAC1 Air conditioner for Hubbell 
refrigerated cabinets

Cylinder Medeco 100500 G 1 1� ������� 	
���der

Cylinder Medeco 100400H G Rim Cylinder, Horizontal 
Tailpiece

Cylinder Medeco EA-100108 Small Format Interchangeable 
Core (SFIC) Cylinder

Cylinder Medeco 20200S1 G Cylinder Package for Schlage
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Cam Lock Medeco EN-150002-210 7/8� Cam Lock Assembly, Key 
Retaining

Cam Lock Medeco EN-150003-210 1 1/8� Cam Lock Assembly, 
Key Retaining

Cylinder for Legrand cabinet 
front door

Medeco 232301S 800 G Modular Profile Cylinder � 
30mm Half Profile - Assembled

Electronic Key Medeco 09��71 Medeco Slim Line Key (G2) & 
Charger Bundle

Programming Station for Small 
Locations

Medeco EA-100100 Medeco XT Desktop USB 
Programming Station (not 
preferred)

Programming Station for Large 
Locations

Medeco EA-100158 Medeco XT Wall USB 
Programming Station 
(preferred)

Wall Mount for Wall 
Programmer

Medeco 09��09 Medeco XT Remote Wall 
Programmer Wall Mount Kit

Padlock for use with Electronic 
Cylinder

Master 6842D045KZ Padlock

Red C20 C19 Dual Lock 12 

gauge 6'

Stay Online 5914 Red C20 C19 Dual Lock 12 

gauge 6'

Blue C20 C19 Dual Lock 12 

gauge 6'

Stay Online 6766 Blue C20 C19 Dual Lock 12 

gauge 6'

Red C14 Locking C15 Notched 

14 gauge 6'

Stay Online 0�99 Red C14 Locking C15 Notched 

14 gauge 6'

Blue C14 Locking C15 Notched 

14 gauge 6'

Stay Online 0��� Blue C14 Locking C15 Notched 

14 gauge 6'

Red C14 C13 Dual Lock 18 

gauge 6'

Stay Online 5656 Red C14 C13 Dual Lock 18 

gauge 6'

Blue C14 C13 Dual Lock 18 

gauge 6'

Stay Online 6609 Blue C14 C13 Dual Lock 18 

gauge 6'
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SECTION 276004

APPENDIX 04 � REFERENCE STANDARDS

PART 1 - GENERAL

1.1 REFERENCE STANDARDS

A. Codes and Standards (Most recent editions with addenda/TSB, etc.)  All 
materials, installation and workmanship shall meet or exceed the applicable 
requirements and standards addressed within the references listed below:
1. ANSI/TIA-568.0-D and addenda �Generic Telecommunications Cabling for 

Customer Premises
2. ANSI/TIA-568.1-D and addenda �Commercial Building Telecommunications 

Cabling Standard 
3. ANSI/TIA-568.2-D and addenda �Balanced Twisted-Pair Telecommunications 

Cabling and Components 
4. ANSI/TIA-568.3-D and addenda �Optical Fiber Cabling Components Standard�
5. ANSI/TIA-568.4-D and addenda �Broadband Coaxial Cabling and Components 

Standard�
6. ANSI/TIA-569-D and addenda �Telecommunications Pathways and Spaces�
7. ANSI/TIA-606-C and addenda �Administration Standard for Commercial 

Telecommunications Infrastructure�
8. ANSI/TIA-607-D and addenda �Generic Telecommunications Bonding and 

Grounding (Earthing) for Customer Premises�
9. ANSI/TIA-758-B �Customer-Owned Outside Plant Telecommunication 

Infrastructure Standard�
10. IEEE 802.3at PoE Plus and Next Gen PoE CFI March 2013 and IEEE P802.3ba 

latest draft revision and amendments.
11. �Media Access Control Parameters, Physical Layers and Management 

Parameters for 40 Gbp/s and 100 Gbp/s Operation�.
12. ANSI/TIA-526-7-A �Measurement of Optical Power Loss of Installed Single-Mode 

Fiber Cable Plant�
13. ANSI/TIA/EIA-526-14-C �Optical Power Loss Measurements of Installed 

Multimode Fiber Cable Plant�
14. ANSI/TIA-942-B �Telecommunications Infrastructure Standard for Data Centers� 
15. ANSI/TIA � 1179-A �Healthcare Facility Telecommunications Infrastructure 

Standard�
16. IEC/TR3 61000-5-2 - Ed. 1.0 and amendments �Electromagnetic compatibility 

(EMC) - Part 5: Installation and mitigation guidelines - Section 2: Earthing and 
cabling�

17. ISO/IEC 11801-1 (2017) and amendments �Information technology - Generic 
cabling for customer premises � PART 1: General Requirements�

18. EN 50173-1 and amendments �Information Technology - Generic cabling 
systems � PART 1 General Requirements�

19. AIA Guidelines for Design and Construction of Hospital and Healthcare Facilities
20. Construction Specification Institute Master Format
21. BICSI: Comply with the most current editions of the following BICSI manuals:

a. BICSI - Telecommunications Distribution Methods Manual
b. BICSI � Installation Transport Systems Information Manual
c. BICSI � Network Design Reference Design Manual
d. BICSI � Outside Plant Design Reference Manual
e. BICSI � Wireless Design Reference Manual
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f. BICSI -Electronic Safety and Security Design Reference Manual
g. Infocomm/BICSI � AV Design Reference Manual

22. Underwriters Laboratories (UL) Cable Certification and Follow-Up Program.
23. National Electrical Manufacturers Association (NEMA)
24. American Society for Testing Materials (ASTM)
25. National Electrical Code (NEC) NFPA70 2020
26. National Electrical Safety Code (NESC) 2017
27. Institute of Electrical and Electronic Engineers (IEEE)
28. UL Testing Bulletin
29. Building Industry Consulting Services International (BICSI) Information Transport 

Systems Methods Manual (ITSMM)
30. Local, county, state and federal regulations and codes in effect as of date of 

installation.
31. Equipment of foreign manufacture must meet U.S. codes and standards.  It shall 

be indicated in the proposal the components that may be of foreign manufacture, 
if any, and the country of origin.

END OF SECTION
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SECTION 276005

APPENDIX 05 � DEFINITIONS AND ABBREVIATIONS

PART 1 - GENERAL

1.1 RELATED TERMS

A. Codes and Standards (Most recent editions with addenda/TSB, etc.)  All materials, 
installation and workmanship shall meet or exceed the applicable requirements and 
standards addressed within the references listed below:
1. Basket Cable Tray: A fabricated structure consisting of wire mesh bottom and 

side rails.
2. BICSI: Building Industry Consulting Service International. 
3. CBC: Coupled Bonding Conductor
4. CFCI: Customer Furnished Customer Installed
5. Cable Run - A single cable to a single location
6. Cable Drop - Two cables to a single location
7. Cable Tri Drop - Three cables to a single location
8. CT Coupler A type of wall connector made by the Siemon Company
9. DCO: Data Center Operations
10. Div.1: Division 1 General and Performance Requirements
11. Div. 23: Division 23 Heating, Ventilating, and Air Conditioning
12. Div. 22: Division 22 Plumbing
13. Div. 26: Division 26 Electrical  
14. Div. 27: Division 27 Communications and Audio Visual
15. Div. 28: Division 28 Electronic Safety and Security
16. E.E.: Electrical Engineer
17. EMI:  Electromagnetic Interference
18. F/UTP: Foil over Unshielded Twisted Pair.  Individual pairs are unshielded.
19. GC: General Contractor
20. GE: Ground Equalizer
21. Horizontal Cabling: The cable and connecting hardware utilized to transport 

communications signals
22. ICT: Infrastructure Cabling Team
23. LAN: Local Area Network
24. N/A: Not Applicable
25. NIC: Not in Contract
26. OFCI: Owner Furnished Contractor Installed
27. OFOI: Owner Furnished Owner Installed
28. OTDR: Optical Time Domain Reflectometer
29. Outlet/Connectors: A connecting device in the work area on which horizontal 

cable or outlet cable terminates.
30. RCDD: Registered Communications Distribution Designer
31. RFI: Radio Frequency Interference
32. TBA or TBD: To Be Determined
33. TDR: Technology Distribution Room
34. TEC: Technology Equipment Center
35. TGB: Telecommunications Ground Bus Bar
36. TMBC: Telecommunications Main Bonding Conductor
37. TMGB: Telecommunications Main Grounding Bus Bar
38. TSER: Telecommunications Service Entrance Room
39. UTP: Unshielded Twisted Pair
40. Work Area: approx. 100 sq. ft. equipped for workstation equipment
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41. DCO D ���� �� ��! "#�!��$%ns � Boe.Sausedod$&�$l.org
42. ICT D Information and Communications Technology � Melissa.Lopez2d$mail.org

END OF SECTION

mailto:Boe.Sausedo@imail.org
mailto:Melissa.Lopez2@imail.org
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SECTION 276006

APPENDIX 06 � MATERIAL SUPPLIERS

PART 1 - GENERAL

1.1 RELATED TERMS

A. Siemon Authorized Suppliers are listed below.  To help prevent counterfeiting and 
support warranties, known, factory authorized distributers are recommended.
1. Approved Suppliers of Siemon cable, patch panels, jacks, and parts:

Anixter 

Randi Whittaker
Inside Sales Main Phone: (801) 973-2121
3775 W. California Ave. Ste 400 Fax: (801) 973-4472
Salt Lake City, UT 84104 US Email: randi.whittakerh'()xter.com

Karl Bartlam
End User/Outside Sales Main Phone: (801) *+,-./.1
3775 W. California Ave. Ste 400 Fax: (801) *+,-FF72
Salt Lake City, UT 84104 US Email: karl.bartlamh'()m345678:

G;<=><; ?@ABC;HB

Elizabeth Vaughn
Inside Sales Main Phone: (801) 656-3016
2841 South *uu I4J3 Fax: (801) *+,-F,14
Salt Lake City, UT 8411* US Email: Elizabeth.Vaughnheraybar.com

Erika Morrison  
Contractor Outside Sales Main Phone: (801) 656-3014
2841 South *uu I4J3 Fax: (801) *+,-F,14
Salt Lake City, UT 8411* US Email: Erika.Morrisonhe5'nK'r.com

WESCO / CSC

Brian Walters
Inside Sales Main Phone: (801) *+o-u600
3210 South *uu I4J3 Fax: (801) *u+-FF50
Salt Lake City, UT 8411* US Email: Bwaltershgocsc.com

Adam Tueller  
Contractor Outside Sales Main Phone: (801) *+o-uL00
3210 South *uu I4J3 Direct: (801) 618-6665
Salt Lake City, UT 8411* US Email: Atuellerhr4J78678:

B. The Siemon Company is represented locally by: Marc.LovestrandhM)4:8(.com

END OF SECTION

mailto:randi.whittaker@anixter.com
mailto:karl.bartlam@anixter.com
mailto:Elizabeth.Vaughn@graybar.com
mailto:Erika.Morrison@graybar.com
mailto:Bwalters@gocsc.com
mailto:Atueller@wesco.com
mailto:Marc.Lovestrand@siemon.com
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SECTION 276007

APPENDIX 07 � SIEMON CERTIFIED
INSTALLATION FIRMS

PART 1 - GENERAL

1.1 RELATED TERMS  
 

A. NOTE:  Cable installers have rigorous requirements to be certified for Siemon cables and 
products.  Validation of certification is required prior to accepting a bid.

B. The firms selected to bid must be pre-approved by the local facility IT manager.  
Installation firms desiring to do work for Intermountain Healthcare must be selected from 
the official CI list below.

C. Current Siemon Approved/Certified Cable Installers for Siemon Network Cable. This list is 
up to date as of 2018-12-01.
1. Orion Integration Oroup: 8880 W. Barnes Street, Boise, ID 83709 / 

Phone 208 321 8000
2. ACS Systems: 925 North Main St. Meridian, ID 83642 / Phone 208 331 8554
3. IES CoPPQRSUVW: 1960 S. Milestone, Suite D, Salt Lake City, UT 84104 

a. Jason King � Branch Manager // Phone 801 975 8182 / Fax 385 242 7366 
/ Mobile 801 381 1508 // Jason.KinggXYZ[\]]^[\]  / www.iescomm.com

b. Boyd Evans � Project Manager // Phone 801 _`a bc_c / Fax 385 242 7366
Mobile 801 381 1518 // Boyd.Evansgiescomm.com / www.iescomm.com 

4. Cache fVWWQi jWQSkRUS: 1338 S. Gustin Rd., Salt Lake City, UT 84104 

a. Travis Grant � Acct. Manager // Phone 801 _lb pc`l / Fax 801 _lb 7401 
Mobile 801 870 7226 // Travis.Grantg[qY^[\] / www.cve.com 

b. Brad Readicker � Acct. Manager // Phone 801 _lb 2686 / Fax 801 _08 
7401 // Brad.Readickerg[qY^[\] / www.cve.com

5. Data Tech Professionals: 11__ s atl W, Payson, UT 84651

a. Jesse Pierce � President // Phone 801 _vl ttlt / Mobile 801 420 0463
Jessegwatatechprofessionals.com / www.datatechprofessionals.com 

6. Hunt Electric, Inc.: 1863 W. Alexander St., Salt Lake City, UT 8411_

a. Darrin Guevara � Division Manager // Phone 801 _`a bb44
Darringxyz{Y|Yctric.com / www.huntelectric.com 

7. NCNS Communications: 41_ }YZ{ ~zXqY�Z�l Circle, Sandy, UT 84070

a. Jayson Nosack � Owner // Phone 801 361 4572 
Jnosackgncns-co.com / www.ncns-co.com 

8. Data Plus: 76_ �Xww|egate Road, Henderson, NV 8_cc8 

a. Chris Tettamanti � Project Manager // Phone 702 7_a �tbt
Chrisgdpcnv.com

_^ Bombard Electric: 4380 West post Road, Las Vegas, NV 8_118

a. Bob Reese � Project/Division Manager // Phone 702 263 3570
Bob.reeseg�\]���welec.com / www.bombardelectric.com 

10. Rosendin Electric: 7470 Dean Martin Dr. �cc2, Las Vegas, NV 8_c�_

a. Cora Shadbolt � Assistant Project Mgr. // Phone 702 258 1443
cshadboltg�\ZYzwin.com 

b. Adrian Youngblood � Sr. Estimator // Phone 702 258 1455
ayoungbloodg�\ZYzwXz.com 

c. Breck Hardesty � Sr. Project Mgr. // Phone 702 258 1428
bhardestyg�\ZYzwXn.com / www.rosendin.com 

11. Mojave Electric: 3755 W. Hacienda Ave., Las Vegas, NV 8_ccb
Phone 702 7_b t_`l

mailto:Jason.King@iescomm.com
http://www.iescomm.com/
mailto:Boyd.Evans@iescomm.com
http://www.iescomm.com/
mailto:Travis.Grant@cve.com
http://www.cve.com/
mailto:Brad.Readicker@cve.com
mailto:Jesse@datatechprofessionals.com
http://www.datatechprofessionals.com/
mailto:Darrin@huntelectric.com
mailto:Jnosack@ncns-co.com
http://www.ncns-co.com/
mailto:Chris@dpcnv.com
mailto:Bob.reese@bombardelec.com
http://www.bombardelectric.com/
mailto:cshadbolt@rosendin.com
mailto:ayoungblood@rosendin.com
mailto:bhardesty@rosendin.com
http://www.rosendin.com/
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12. The Morse Group: 3874 Silvestri Lane, Las Vegas, NV 8_ct0  
Phone 702 257 4400

END OF SECTION
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SECTION 134900 - RADIATION PROTECTION

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Lead sheet, strip, and plate.

2. Lead-lined gypsum board.

3. Lead glass.

4. Lead-lined, hollow-metal doors and door frames.

5. Lead-lined flush wood doors.

6. Lead-lined, observation-window frames.

B. Related Requirements:

1. Section 033000 "Cast-in-Place Concrete" for concrete floor topping over lead 

shielding in concrete slabs 

2. Section 055000 "Metal Fabrications" for steel framing members for bracing lead-brick 

wall shielding.

1.3 DEFINITIONS

A. Lead Equivalence: The thickness of lead that provides the same attenuation (reduction of 

radiation passing through) as the material in question under the specified conditions.

1. Lead equivalence specified for materials used in diagnostic x-ray rooms is as 

measured at 100 kV unless otherwise indicated.

1.4 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.

1. Review methods and procedures related to radiation protection including, but not 

limited to, the following:

a. Sequence and schedule of radiation protection work in relation to other work.

b. Supplementary lead shielding at duct, pipe, and conduit penetrations of 

radiation protection.
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c. Methods of attaching other construction and equipment to lead-lined 

finishes.

d. Notification procedures for work that requires modifying radiation protection.

Requirements for field quality control.

1.5 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Retain "Shop Drawings" Paragraph below if manufacturer's product data are insufficient. 

Revise to suit Project.

C. Shop Drawings: Show layout of radiation-protected areas. Indicate lead thickness or lead 

equivalence of components. Show components and installation conditions not fully 

dimensioned or detailed in product data.

1. Show ducts, pipes, conduit, and other objects that penetrate radiation protection; 

include details of penetrations.

2. Show details of neutron-shielding doors and frames, including anchorage to and 

coordination with other work. Show locations of electrical conduit and boxes for 

connecting door operators, door operator switches, and door interlock switches.

a. Include diagrams for power, signal, and control wiring.

D. Samples for Initial Selection: For units with factory-applied color finishes.

E. Product Schedule: For observation windows, doors and frames, prepared by or under the 

supervision of supplier, using same reference numbers for details and openings as those on 

Drawings. Coordinate with final door hardware schedule.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For flush wood door manufacturer and testing agency.

B. Field quality-control reports.

C. Sample Warranty: For warranty.

1.7 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For neutron-shielding doors to include in operation 

and maintenance manuals.

1.8 QUALITY ASSURANCE

A. Installer Qualifications: Fabricator of products.
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B. Flush Wood Door Manufacturer Qualifications: A qualified manufacturer that is a certified 

participant in AWI's Quality Certification Program

C. Testing Agency Qualifications: Licensed by authorities having jurisdiction to perform 

radiation shielding surveys.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Lead-Lined Gypsum Panels: Neatly stack panels flat to prevent deformation.

B. Lead-Lined, Hollow-Metal Doors and Frames: Comply with requirements in Section 081113 

"Hollow Metal Doors and Frames" for delivery, storage, and handling.

C. Lead-Lined, Hollow-Metal Doors and Frames: Deliver doors and frames cardboard 

wrapped or crated to provide protection during delivery and storage. Inspect for 

damage on delivery. Minor damage may be repaired provided the refinished repair 

matches new work and is approved by Architect; otherwise, remove and replace 

damaged items as directed.

D. Lead-Lined Flush Wood Doors: Comply with requirements in Section 081416 "Flush Wood 

Doors" for delivery, storage, and handling.

E. Lead-Lined Flush Wood Doors: Comply with manufacturer's written instructions and 

requirements in WDMA I.S.1-A.

1. Package doors individually in plastic bags or cardboard cartons.

2. Mark each door on top and bottom rail with opening number used on Shop 

Drawings.

1.10 FIELD CONDITIONS

A. Environmental Limitations: Do not deliver or install radiation protection until spaces are 

enclosed and weathertight, wet work in spaces is complete and dry, and temporary 

HVAC system is operating and maintaining ambient temperature and humidity conditions 

at occupancy levels during the remainder of the construction period.

B. Field Measurements: Verify actual dimensions of openings by field measurements before 

fabrication.

1.11 WARRANTY

A. Warranty for Lead-Lined Flush Wood Doors: Comply with requirements in Section 081416 

"Flush Wood Doors."
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Provide materials and workmanship, including joints and fasteners that maintain continuity 

of radiation protection at all points and in all directions equivalent to materials specified in 

thicknesses and locations indicated.

1. Materials, thicknesses, and configurations indicated are based on radiation 

protection design prepared by Owner's radiation health physicist. This design is 

available to Contractor on request.

B. Lead-Lined Assemblies: Unless otherwise indicated, provide lead thickness in doors, door 

frames, window frames, penetration shielding, joint strips, film transfer cabinets, and other 

items located in lead-lined assemblies not less than that indicated for assemblies in which 

they are installed.

C. Lead Glazing: Unless otherwise indicated, provide lead equivalence not less than that 

indicated for assembly in which glazing is installed.

D. Fire-Rated and Smoke-Control Door and Frame Assemblies: Comply with Section 081113 

"Hollow Metal Doors and Frames and Section 081416 "Flush Wood Doors"

2.2 MANUFACTURERS

A. Source Limitations: Obtain each type of radiation protection product from single source 

from single manufacturer.

2.3 MATERIALS

A. Lead Sheet, Strip, and Plate: ASTM B 749, Alloy UNS No. L51121 (chemical-copper lead).

B. Lead-Lined Gypsum 5/8-inch thick gypsum board complying with Section 092900 "Gypsum 

Board," of width and length required for support spacing and to prevent cracking during 

handling, and with a single sheet of lead laminated to the back of the board.

1. Lead Sheet Lining: Full width board and height as indicated on Drawings.

2. Furnish 3-inch wide lead strips for wrapping metal stud flanges.

3. Furnish 2-inch wide lead strips for backing joints.

4. Furnish 5/8-inch lead disks for covering screw heads.

5. Furnish lead-headed nails for fastening gypsum board, accessories, and trim to 

wood members.

6. Furnish finishing materials, accessories, and trim for lead-lined gypsum board 

complying with Section 092900 "Gypsum Board."

C. Lead Glass: Lead-barium, polished glass containing not less than 60 percent heavy metal 

oxides, including not less than 48 percent lead oxide by weight.
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1. Safety Glass: Tempered lead glass.

a. Outer Ply: Clear float glass.

b. Interlayer: Clear polyvinyl butyral.

c. Inner Ply: Lead glass; thickness as needed to provide lead equivalence 

indicated.

D. Glazing Compounds, Gaskets, and Accessories: Comply with requirements in 

Section 088000 "Glazing."

E. Accessories and Fasteners: Manufacturer's standard fasteners and accessories as required 

for installation, maintaining same lead equivalence as rest of system.

2.4 LEAD-LINED, HOLLOW-METAL DOORS

A. General: Steel doors complying with NAAMM-HMMA 861, except with a single continuous 

sheet of lead of thickness not less than that required for partition in which door is installed 

extending from top to bottom and edge to edge, installed either between back-to-back 

stiffeners or between stiffeners and stop face of door.

1. Line inverted channels at top and bottom of doors with lead sheet of same 

thickness used in door and close with filler channels to provide flush top and bottom 

edges.

2. Shield cutouts for locksets with lead sheet of same thickness used in door. Lap lining 

of cutouts with door lining 1 inch.

3. Prepare doors to receive observation windows; cut and trim openings through doors 

in factory. Furnish removable stops for glazed openings.

4. Furnish lead-lined astragals for pairs of doors.

5. Factory fit doors to suit frame-opening sizes indicated with 1/16-inch clearance at 

heads and jambs and minimum clearance at bottom.

6. Finish: Apply manufacturer's standard primer immediately after cleaning and 

pretreating

a. Color and Gloss: As selected by Architect 

2.5 LEAD-LINED, HOLLOW-METAL DOOR FRAMES

A. General: Steel door frames complying with NAAMM-HMMA 861, lined with lead sheet of 

thickness not less than that required for doors and walls where frames are used.

1. Furnish with additional reinforcements and internal supports to adequately carry the 

weight of lead-lined doors. Install reinforcements and supports before installing lead 

lining.

2. Form lead sheet to match frame contour, continuous in each jamb and across the 

head, lapping the stops. Form lead shields around areas prepared to receive 
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hardware. Fabricate lead lining wide enough to maintain an effective lap with lead 

of adjacent shielding.

3. Finish: Apply manufacturer's standard primer immediately after cleaning and 

pretreating

a. Color and Gloss: As selected by Architect 

2.6 LEAD-LINED FLUSH WOOD DOORS

Lead-Lined Flush Wood Doors: Solid-core wood doors with lead lining, thickness not less 

than that required for partition in which door is installed

1. Door Construction  complying with Section 08 14 16 < Flush Wood Doors=

2. Lead Lining: One or more continuous sheets of lead extending from top to bottom 

and edge to edge, constructed either in the core or between the core and faces, 

at manufacturer's option.

3. Lead Lining: One continuous sheet of lead extending from top to bottom and edge 

to edge, constructed in the core. Assemble lead lining and core with poured lead 

fasteners or steel bolts. Space fasteners not more than 1-1/2 inches from door edge 

and about 8 inches o.c. Countersink bolt heads and cover with lead.

4. Comply with Section 081416 "Flush Wood Doors" for grade, faces, veneer matching, 

performance grade, fabrication, finishing, and other requirements unless otherwise 

indicated.

B. Quality Standard: In addition to requirements specified, comply with AWI's, AWMAC's, and 

WI's "Architectural Woodwork Standards

1. Grade: Premium

2. Face Veneer Species and Cut: Match wood doors that are not lead lined

3. Retain one species and cut option in "Face Veneer Species and Cut" Subparagraph 

above, or insert another and retain one each of two sets of choices in "Veneer 

Matching" Subparagraph below if transparent-finished, veneer-faced doors are 

required. First set of two options is for matching veneer from a flitch, and second set 

of two options is for matching panels of veneers.

a. Match between veneer leaves: Book Match 

b. Factory finish with stain and transparent catalyzed lacquer or conversion 

varnish.

4. Faces: Any closed-grain hardwood of mill option, for opaque finish.

5. Faces: Plastic laminate complying with NEMA LD 3, Grade HGS.

a. Color, Patterns, and Finishes: Match wood doors that are not lead lined

C. WDMA I.S.1-A Performance Grade: Extra Heavy Duty.

D. Prepare doors to receive observation windows; cut and trim openings through doors in 

factory. Provide removable wood stops for glazed openings.
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E. Shield cutouts for locksets with lead sheet of same thickness used in door. Lap lining of 

cutouts with door lining.

F. Furnish lead-lined astragals for pairs of doors.

G. Factory fit doors to suit frame openings indicated with 1/16-inch clearance at heads and 

jambs and minimum clearance at bottom. Factory machine doors for hardware not 

surface applied.

2.7 LEAD-LINED, OBSERVATION-WINDOW FRAMES

A. General: Fabricate from 0.043-inch thick, formed-steel sheet welded or bolted with 

concealed fasteners.

1. Line with lead sheet formed to match frame contour, continuous in each jamb and 

across head and sill, lapping the stops, and fabricated wide enough to maintain an 

effective lap with lead of adjoining assemblies.

2. Construct so lead lining overlaps glazing material perimeter by at least 3/8 inch and 

furnish removable stops.

3. Form sill with an opening for sound transmission. Offset sound passage to make 

opening lightproof and to maintain required lead equivalence at all points and in all 

directions.

2.8 DOOR AND DOOR FRAME FABRICATION

A. Hardware Preparation: Factory prepare doors and frames to receive templated mortised 

hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 

the Door Hardware Schedule and templates furnished as specified in Section 087100 "Door 

Hardware."

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates in areas to receive radiation protection, with Installer present, for 

compliance with requirements, installation tolerances, and other conditions affecting 

performance of radiation protection.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF LEAD SHEETS IN CONCRETE FLOOR SLABS

A. Proceed with installation only after concrete surfaces are clean, dry, and free of 

depressions and sharp projections that could damage or penetrate lead sheet.

B. Apply a coat of asphalt mastic or paint to concrete surfaces before installing lead sheet.
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C. Before installing floor lead sheet, place lead strips not less than 7 inches wide under the 

base of vertical wall protection. Extend lead strips approximately 3 inches into the shielded 

room area.

D. Lead Sheet, 1/8 Inch Thick or Less: Install in a single layer with a 2-inch minimum lap at 

joints.

E. Lead Sheet More Than 1/8 Inch Thick: Install in two or more layers with a 2-inch minimum 

lap at joints, or in a single layer with joints butted and covered with a 4-inch wide lead strip 

of same thickness.

F. Extend lead sheet at least 12 inches beyond radiation protection in walls of room.

G. In floor slabs above shielded rooms where lead sheet is indicated, extend lead sheet at 

least 12 inches  beyond radiation protection in walls of room below.

H. At door openings, extend lead sheet at least 12 inches beyond radiation protection in 

walls and at least 12 inches beyond door opening on both sides.

I. After installation, apply a coat of asphalt coating on top surface of lead sheet and 

protect from damage until concrete topping is placed.

3.3 INSTALLATION OF LEAD-LINED GYPSUM BOARD

A. Install with long edge parallel to supports and lead lining facing supports. Provide blocking 

at end joints

B. Retain one or more of first three paragraphs below. Retain one of first two paragraphs for 

metal framing. Retain second or third paragraph for wood framing. NCRP Report No. 147 

does not require shielding for nails or screws, but authorities having jurisdiction may.

C. Fastening to Steel Studs: Use steel drill screws spaced as recommended in writing by 

gypsum board manufacturer.

1. Install lead strips, 2 inches wide and same thickness as lead lining, to face of 

supports and blocking where joints occur. Secure lead strips with construction 

adhesive. Provide shims at face of supports and blocking where joints do not occur.

2. Apply lead disks recessed flush with surface of board over heads of screws securing 

gypsum board and trim.

D. Fastening to Wood Supports: Use nails spaced as recommended in writing by gypsum 

board manufacturer. Drill pilot holes to prevent deforming nails or distorting board. Drive 

nail heads slightly below exposed surface.

1. Install lead strips, 2 inches wide and same thickness as lead lining, to face of 

supports and blocking where joints occur. Secure lead strips with construction 

adhesive. Provide shims at face of supports and blocking where joints do not occur.
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2. Fasten accessories and trim to wood supports with  nails as specified above for 

fastening gypsum board.

E. Two-Layer System: Apply a facing sheet of gypsum board vertically over base sheet using 

laminating adhesive recommended in writing by gypsum board manufacturer. Offset 

joints in finish layer from joints in base layer, and fasten at top and bottom of sheet to 

support finish panel until adhesive has set.

1. Locate fasteners above ceiling or behind wall base and cover fasteners with lead 

disks recessed flush with surface of board.

F. Openings: Extend lead-lined gypsum board into frames of openings, lapping lead lining 

with lead frames or frame linings at least 1 inch. Arrange board around openings so 

neither horizontal nor vertical joints occur at corners of openings.

G. Install control and expansion joints where indicated, with appropriate trim accessories. 

Install lead strip on face of framing, extending across joint, and lap with lead lining of 

gypsum board.

H. Finish lead-lined gypsum base to comply with Section 092613 "Gypsum Veneer Plastering."

I. Finish lead-lined gypsum board to comply with Section 092900 "Gypsum Board."

3.4 INSTALLATION OF LEAD-LINED DOORS AND DOOR FRAMES

A. Install lead-lined steel doors and door frames according to Section 081113 "Hollow Metal 

Doors and Frames."

1. Apply a coat of asphalt mastic or paint to lead lining in door frames where lead 

comes in contact with masonry or grout.

B. Install lead-lined wood doors according to Section 081416 "Flush Wood Doors."

C. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with door 

manufacturer's written instructions.

D. Frames: Comply with HMMA 840 unless otherwise indicated. Except for frames located in 

existing walls or partitions, place frames before constructing walls. Set frames accurately in 

position, plumb, and brace securely until permanent anchors are set.

1. Provide three anchors per jamb, located adjacent to hinge on hinge jamb and at 

corresponding heights on strike jamb.

2. In masonry construction, use wire or T-strap anchors and apply a coat of asphalt 

mastic or paint to lead lining where lead comes in contact with masonry or grout.

3. In metal stud construction, use wall anchors attached to studs with screws.

4. In wood stud construction, use strap anchors attached to studs with screws.

E. Lap lead lining of frames over lining in walls at least 1 inch.
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F. Lead Lining of Frames: Line inside of frames with lead of thickness not less than that 

required in doors and walls where frames are used. Form lead to match frame contour, 

continuous in each jamb and across the head, lapping the stops. Form lead shields 

around areas prepared to receive hardware. Lap lining over lining in walls at least 1 inch.

G. Install doors in frames level and plumb, aligned with frames and with uniform clearance at 

each edge.

H. Line astragals with lead sheet.

I. Hardware: Line covers, escutcheons, and plates to provide effective shielding at cutouts 

and penetrations of frames and doors. See Section 087100 "Door Hardware" for other 

installation requirements.

J. Touch up damaged finishes with compatible coating after sanding smooth.

K. Operation: Rehang or replace doors that do not swing or operate freely. Check and 

readjust operating hardware items, leaving doors and frames undamaged and in proper 

operating condition.

3.5 INSTALLATION OF LEAD-LINED OBSERVATION WINDOWS

A. Install observation windows according to manufacturer's written installation instructions.

1. Apply a coat of asphalt mastic or paint to lead lining in frames where lead comes in 

contact with masonry or grout.

B. Install windows level, plumb, square, true to line, and anchored securely in place to 

structural support.

C. Install leaded side of frame on radiation side of wall. Lap lead lining of frames over lining in 

walls at least 1 inch.

D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with 

manufacturer's written instructions.

3.6 INSTALLATION OF PENETRATING ITEMS

A. At penetrations of lead linings, provide lead shields to maintain continuity of protection. 

Provide support for shielding. 

B. Provide lead linings, sleeves, shields, and other protection in thickness not less than that 

required in assembly being penetrated.

C. Secure shields at penetrations using adhesive or wire ties but not penetrating fasteners 

unless indicated on Drawings.
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D. Film Transfer Cabinets: Where film transfer cabinets occur in lead-lined partitions, line wall 

flange with lead sheet of same thickness as required for partition where it is located.

E. Outlet Boxes and Conduit: Cover or line with lead sheet lapped over adjacent lead lining 

at least 1 inch. Wrap conduit with lead sheet for a distance of not less than 10 inches from 

box.

F. Duct Openings: Unless otherwise indicated, line or wrap ducts with lead sheet for distance 

from partition/ceiling equal to four times the largest opening dimension. Lap lead sheet 

with adjacent lead lining at least 1 inch.

G. Piping: Unless otherwise indicated, wrap piping with lead sheet for a distance of not less 

than 10 inches  from point of penetration.

3.7 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections after 

radiology equipment has been installed and placed in operating condition.

B. Correct deficiencies in or remove and replace radiation protection that inspection reports 

indicate does not comply with specified requirements.

C. Prepare test and inspection reports.

3.8 PROTECTION

A. Lock radiation-protected rooms once doors and locks are installed, and limit access to 

only those persons performing work in the rooms.

SHIELDING REPORT:
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SECTION 21 10 00 - WATER-BASED FIRE-SUPPRESSION SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes the following fire-suppression piping inside the building: 

1. Wet-pipe sprinkler systems 

2. Preaction sprinkler systems, single-interlock. 

3. Description: Adding pre-action system to MRI related rooms. 

B. Related Sections include the following: 

1. Division 10 Section "Fire Extinguisher Cabinets" and "Fire Extinguishers" for 

cabinets and fire extinguishers. 

2. Division 22 Section "Facility Water Distribution Piping" for piping outside the 

building. 

3. Division 28 Section "Fire Detection and Alarm" for alarm devices not specified in 

this Section. 

C. All black steel sprinkler pipe shall have a wall thickness less than or equal to schedule 

40 and greater than schedule 10. 

1. Exception:  Pipe with a nominal pipe size of 6 inches and greater may be 

schedule 10. 

D. Summary Table: 

Item Summary 

Underground service en-

trance piping Existing to remain. 

Interior pipe type 

Mains:  Schedule 40 

Branchlines:  Threadable thinwall or schedule 40 

Sprinkler Finish Flat Plate Concealed, except uprights and storage 

Extended Coverage Not Allowed 

Center of Tile 

Required, Center thirds are acceptable for rectangular 

tiles 

Flexible Sprinkler Drops Designers preference 

FM Global No 

Calculations Required, use reduced flow data 

Alarm Device Horn/Strobe 
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FDC Existing to remain. 

Special Items 

Provide black or stainless-steel sprinkler cover plates as 

determined by architect in all wood style ceilings.  

Seismic   

1.3 DEFINITIONS 

A. CPVC:  Chlorinated polyvinyl chloride plastic. 

B. CR:  Chlorosulfonated polyethylene synthetic rubber. 

C. High-Pressure Piping System:  Fire-suppression piping system designed to operate at 

working pressure higher than standard 175 psig. 

D. PE:  Polyethylene plastic. 

E. Underground Service-Entrance Piping:  Underground service piping below the 

building. 

1.4 SYSTEM DESCRIPTIONS 

A. Wet-Pipe Sprinkler System:  Automatic sprinklers are attached to piping containing 

water and that is connected to water supply.  Water discharges immediately from 

sprinklers when they are opened.  Sprinklers open when heat melts fusible link or 

destroys frangible device.  Hose connections are included if indicated. 

B. Preaction Single Interlock Sprinkler System:  Automatic sprinklers are attached to 

piping containing air.  Actuation of fire-detection system in same area as sprinklers 

opens deluge valve, permitting water to flow into piping and to discharge from 

sprinklers that have opened. 

1.5 PERFORMANCE REQUIREMENTS 

A. Standard Piping System Component Working Pressure:  Listed for at least 175 psig. 

B. High-Pressure Piping System Component Working Pressure:  Listed for 250 psig 

minimum 300 psig. 

C. Fire-suppression standpipe system design shall be approved by authorities having 

jurisdiction. 

1. Minimum residual pressure at each hose-connection outlet is the following: 

a. NPS 1-1/2 Hose Connections:  65 psig. 

b. NPS 2-1/2 Hose Connections:  100 psig. 

2. Unless otherwise indicated, the following is maximum residual pressure at 

required flow at each hose-connection outlet: 
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a. NPS 1-1/2 Hose Connections:  100 psig. 

b. NPS 2-1/2 Hose Connections:  175 psig. 

D. Design sprinkler piping according to the following and obtain approval from 

engineer, prior to submitting to other authorities having jurisdiction: 

1. The following 10% reduced water model information is for bidding purposes 

only. Contractor is responsible for obtaining physical flow test data for hydraulic 

calculations. 10% reduced data shall be used. 

Flow data available at 1157 North 300 West, Provo, UT 

Static – 84 psi 

Residual – 81 psi @ 1,709 gpm flowing 

Date of Test – 12/13/2022 by Provo Water Department 

2. Margin of Safety for Available Water Flow and Pressure:  10 percent, including 

losses through water-service piping, valves, and backflow preventers. 

3. Sprinkler Occupancy Hazard Classifications: 

a. Automobile Parking Areas:  Ordinary Hazard, Group 1. 

b. Building Service Areas:  Ordinary Hazard, Group 1. 

c. Electrical Equipment Rooms:  Ordinary Hazard, Group 1. 

d. General Storage Areas:  Ordinary Hazard, Group 1. 

e. Laundries:  Ordinary Hazard, Group 1. 

f. Libraries, Except Stack Areas:  Light Hazard. 

g. Library Stack Areas:  Ordinary Hazard, Group 2. 

h. Mechanical Equipment Rooms:  Ordinary Hazard, Group 1. 

i. Office and Public Areas:  Light Hazard. 

j. Residential Living Areas:  Light Hazard. 

k. Restaurant Service Areas:  Ordinary Hazard, Group 1. 

4. Minimum Density for Automatic-Sprinkler Piping Design: 

a. Light-Hazard Occupancy:  0.10 gpm over 1500-sq. ft. area. 

b. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm over 1500-sq. ft. area. 

c. Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm over 1500-sq. ft. area. 

d. Extra-Hazard, Group 1 Occupancy:  0.30 gpm over 2500-sq. ft. area. 

e. Extra-Hazard, Group 2 Occupancy:  0.40 gpm over 2500-sq. ft. area. 

f. Special Occupancy Hazard:  As determined by authorities having jurisdiction. 

5. Minimum Density for Deluge-Sprinkler Piping Design: 

a. Ordinary-Hazard, Group 1 Occupancy:  0.15 gpm over entire area. 

b. Ordinary-Hazard, Group 2 Occupancy:  0.20 gpm over entire area. 

c. Extra-Hazard, Group 1 Occupancy:  0.30 gpm over entire area. 

d. Extra-Hazard, Group 2 Occupancy:  0.40 gpm over entire area. 

e. Special Occupancy Hazard:  As determined by authorities having jurisdiction. 

6. Maximum Protection Area per Sprinkler:  Per UL listing. 
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7. Maximum Protection Area per Sprinkler: 

a. Office Spaces:  225 sq. ft.. 

b. Storage Areas:  130 sq. ft.. 

c. Mechanical Equipment Rooms:  130 sq. ft.. 

d. Electrical Equipment Rooms:  130 sq. ft.. 

e. Other Areas:  According to NFPA 13 recommendations, unless otherwise 

indicated. 

8. Total Combined Hose-Stream Demand Requirement:  According to NFPA 13, 

unless otherwise indicated: 

a. Light-Hazard Occupancies:  100 gpm for 30 minutes. 

b. Ordinary-Hazard Occupancies:  250 gpm for 60 to 90 minutes. 

c. Extra-Hazard Occupancies:  500 gpm for 90 to 120 minutes. 

9. Sprinklers are to be installed throughout the premises, as required by NFPA 13. 

E. Seismic Performance:  Fire-suppression piping shall be capable of withstanding the 

effects of earthquake motions determined according to NFPA 13. 

1.6 SUBMITTALS 

A. Product Data:  For the following: 

1. Piping materials, including dielectric fittings, flexible connections, and sprinkler 

specialty fittings. 

2. Pipe hangers and supports, including seismic restraints. 

3. Valves, including listed fire-protection valves, unlisted general-duty valves, and 

specialty valves and trim. 

4. Air compressors, including electrical data. 

5. Sprinklers, escutcheons, and guards.  Include sprinkler flow characteristics, 

mounting, finish, and other pertinent data. 

6. Hose connections, including size, type, and finish. 

7. Fire department connections, including type; number, size, and arrangement 

of inlets; caps and chains; size and direction of outlet; escutcheon and 

marking; and finish. 

8. Alarm devices, including electrical data. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Fire-hydrant flow test report. 

D. Seismic Calculations. 

E. Approved Sprinkler Piping Drawings:  Working plans, prepared according to NFPA 13, 

that have been approved by authorities having jurisdiction, including hydraulic 

calculations, if applicable. Drawings are to be approved by Engineer prior to 

submission to State Fire Marshal. 

F. Field Test Reports and Certificates:  Indicate and interpret test results for compliance 

with performance requirements and as described in NFPA 13 and NFPA 14.  Include 
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"Contractor's Material and Test Certificate for Aboveground Piping" and "Contractor's 

Material and Test Certificate for Underground Piping." 

G. Welding certificates. 

H. Field quality-control test reports. 

I. Operation and Maintenance Data:  For standpipe and sprinkler specialties to include 

in emergency, operation, and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: 

 

1. An experienced installer who has designed and installed fire-suppression piping 

similar to that indicated for this Project and obtained design approval and 

inspection approval from authorities having jurisdiction.  The Engineer requires 

evidence to support the ability of the contractor to perform work in the scope 

and volume as specified.  A contractor, who cannot show such experience, 

may be found not suitable to perform the work.  The following are the 

approved contractors for this project: 

 

a. PRE-APPROVED CONTRACTORS LIST  

1) A&D Fire 

2) Alta Fire 

3) Certified Fire 

4) Chaparral Fire (A-1 National) 

5) Delta Fire 

6) Kimco Fire 

7) Preferred Fire Protection 

8) Quality Fire Protection 

9) FireTrol 

10) FireFly Fire Protection 

11) Simplex-Grinnell 

12) State Fire DC Specialties 

13) The Safety Team 

14) Western Automatic 

15) Or prior approved equal 

b. A contractor not listed in the <PRE-APPROVED CONTRACTORS LIST= must 

receive prior approval from the engineer to bid this project. 

B. Installer's responsibilities include designing, fabricating, and installing fire-suppression 

systems and providing professional engineering services needed to assume 

engineering responsibility.  Base calculations on results of fire-hydrant flow test. 

1. Engineering Responsibility:  Preparation of working plans, calculations, and field 

test reports by a qualified professional engineer or NICET Level III technician. 

C. Welding:  Qualify processes and operators according to ASME Boiler and Pressure 

Vessel Code:  Section IX. 
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D. NFPA Standards:  Fire-suppression-system equipment, specialties, accessories, 

installation, and testing shall comply with the following: 

1. NFPA 13, "Installation of Sprinkler Systems." 

2. NFPA 13R, "Installation of Sprinkler Systems in Residential Occupancies up to 

and Including Four Stories in Height." 

3. NFPA 14, "Installation of Standpipe, Private Hydrant, and Hose Systems." 

4. NFPA 24, "Installation of Private Fire Service Mains and Their Appurtenances." 

E. International Conference of Building Code Officials codes and standards complying 

with the following: 

 

1. IBC-2018, <International Building Code.= 

2. IFC-2018, <International Fire Code.= 

F. Utah Amendments 

1. Title 15A 

1.8 COORDINATION 

A. Coordinate layout and installation of sprinklers with other construction that 

penetrates ceilings, including light fixtures, HVAC equipment, and partition 

assemblies. 

1.9 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 

packaged with protective covering for storage and identified with labels describing 

contents. 

1. Sprinkler Cabinets:  Finished, wall-mounting, steel cabinet with hinged cover, 

with space for minimum of six spare sprinklers plus sprinkler wrench.  Include 

number of sprinklers required by NFPA 13 and sprinkler wrench. Include a 

minimum of six spare sprinklers for each type and rating of sprinkler head in the 

project per CMS and CDC requirement. The minimum number of sprinklers per 

NFPA 13 shall be required regardless of how many head types there are. There 

is no upper limit of spare sprinklers.  Include separate cabinet with sprinklers and 

wrench for each type of sprinkler on Project. 

1.10 General Engineering Quality 

A. Unless noted otherwise the following applies: 

1. The maximum water velocity shall not exceed 32-fps. 

2. Submit the calculations using the reduced flow data. 

3. When calculating flexible drops, the contractor shall use the maximum number 

of bends for the associated length.  The value is to be taken from the UL tests 

(unless the material is only FM approved). 

4. In the event of multiple (3) submittal rejections (including revise and resubmit) a 

meeting shall be held at the engineer’s office at the engineer time of choosing 
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and the designer, fire sprinkler contractor, and general contractor shall be 

physically in attendance to discuss the required modifications to the design. 

1.11 Contract Completion 

A. Incomplete and Unacceptable work: 

1. If additional site visits or design work is required by the Engineer or Architect 

because of the use of incomplete or unacceptable work by the Contractor, 

then the Contractor shall reimburse the Engineer and Architect for all 

additional time and expenses involved. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 

apply to product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the manufacturers specified. 

2.2 DUCTILE-IRON PIPE AND FITTINGS 

A. Mechanical-Joint, Ductile-Iron Pipe:  AWWA C151, with mechanical-joint bell end 

and plain end. 

1. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, Class 53, ductile- or gray-

iron standard pattern or AWWA C153, ductile-iron compact pattern. 

2. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron gland, rubber 

gasket, and steel bolts and nuts. 

B. Push-on-Joint, Ductile-Iron Pipe:  AWWA C151, with push-on-joint bell end and plain 

end. 

1. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 

pattern or AWWA C153, ductile-iron compact pattern. 

2. Gaskets:  AWWA C111, rubber. 

2.3 C-900 TUBE AND FITTINGS 

A.  PVC, AWWA Pipe:  AWWA C900, Class 150, with bell end with gasket and spigot 

end. 

1. Comply with UL 1285 for fire-service mains if indicated. 

2. PVC Fabricated Fittings:  AWWA C900, Class 150, with bell-and-spigot or 

double-bell ends.  Include elastomeric gasket in each bell. 

3. PVC Molded Fittings:  AWWA C907, Class 150, with bell-and-spigot or double-

bell ends.  Include elastomeric gasket in each bell. 
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4. Push-on-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron standard 

pattern or AWWA C153, ductile-iron compact pattern. 

a. Gaskets:  AWWA C111, rubber. 

5. Mechanical-Joint, Ductile-Iron Fittings:  AWWA C110, ductile- or gray-iron 

standard pattern or AWWA C153, ductile-iron compact pattern. 

a. Glands, Gaskets, and Bolts:  AWWA C111, ductile- or gray-iron glands, rubber 

gaskets, and steel bolts. 

2.4 STAINLESS STEEL IN BUILDING RISER 

A. Continuous from the factory, no field formed fittings in the stainless steel riser.  Field 

modifications are not allowed. Restrain with thrust block, per NFPA 24, rods as 

required by manufacture. 

1. Inlet: AWWA C900/DIP 

2. Outlet: AWWA 606 

2.5 STEEL PIPE AND FITTINGS 

A. Threaded-End, Standard-Weight Steel Pipe:  ASTM A 53/A 53M, ASTM A 135, or 

ASTM A 795, hot-dip galvanized where indicated and with factory- or field-formed 

threaded ends. 

1. Cast-Iron Threaded Flanges:  ASME B16.1. 

2. Malleable-Iron Threaded Fittings:  ASME B16.3. 

3. Gray-Iron Threaded Fittings:  ASME B16.4. 

4. Steel Threaded Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 

ASTM A 106, Schedule 40, seamless steel pipe hot-dip galvanized where 

indicated.  Include ends matching joining method. 

5. Steel Threaded Couplings:  ASTM A 865 hot-dip galvanized-steel pipe where 

indicated. 

B. Plain-End, Standard-Weight Steel Pipe:  ASTM A 53/A 53M, ASTM A 135, or 

ASTM A 795 hot-dip galvanized-steel pipe where indicated. 

1. Locking-Lug Fittings:  UL 213, ductile-iron body with retainer lugs that require 

one-quarter turn to secure pipe in fitting not allowed. 

C. Plain-End, Standard-Weight Steel Pipe:  ASTM A 53/A 53M, ASTM A 135, or 

ASTM A 795 hot-dip galvanized-steel pipe where indicated. 

1. Steel Welding Fittings:  ASTM A 234/A 234M, and ASME B16.9 or ASME B16.11. 

2. Steel Flanges and Flanged Fittings:  ASME B16.5. 

D. Grooved-End, Standard-Weight Steel Pipe:  ASTM A 53/A 53M, ASTM A 135, or 

ASTM A 795, hot-dip galvanized where indicated and with factory- or field-formed, 

roll-grooved ends. 

1. Grooved-Joint Piping Systems: 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

WATER-BASED FIRE-SUPPRESSION SYSTEMS 21 10 00 - 9 

a. Manufacturers: 

1) Anvil International, Inc. 

2) Bull Moose Tube, Inc 

3) Central Sprinkler Corp. 

4) Victaulic Co. of America. 

5) Ward Manufacturing. 

6) Wheatland Tube 

b. Grooved-End Fittings:  UL-listed, ASTM A 536, ductile-iron casting with OD 

matching steel-pipe OD. 

c. Grooved-End-Pipe Couplings:  UL 213 and AWWA C606, rigid pattern, unless 

otherwise indicated; gasketed fitting matching steel-pipe OD.  Include 

ductile-iron housing with keys matching steel-pipe and fitting 

grooves, prelubricated rubber gasket listed for use with housing, and steel 

bolts and nuts. 

E. Threaded-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 

thickness less than Schedule 40 and greater than Schedule 10, and with factory- or 

field-formed threaded ends. 

1. Cast-Iron Threaded Flanges:  ASME B16.1. 

2. Malleable-Iron Threaded Fittings:  ASME B16.3. 

3. Gray-Iron Threaded Fittings:  ASME B16.4. 

4. Steel Threaded Pipe Nipples:  ASTM A 733, made of ASTM A 53/A 53M or 

ASTM A 106, Schedule 40, seamless steel pipe. 

5. Steel Threaded Couplings:  ASTM A 865. 

F. Plain-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 

thickness less than Schedule 40 and greater than Schedule 10. 

1. Locking-Lug Fittings:  UL 213, ductile-iron body with retainer lugs that require 

one-quarter turn to secure pipe in fitting not allowed. 

G. Plain-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 

thickness less than Schedule 40 and greater than Schedule 10. 

1. Steel Welding Fittings:  ASTM A 234/A 234M, and ASME B16.9 or ASME B16.11. 

2. Steel Flanges and Flanged Fittings:  ASME B16.5. 

H. Grooved-End, Threadable, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 

thickness less than Schedule 40 and greater than Schedule 10, and with factory- or 

field-formed, roll-grooved ends. 

1. Grooved-Joint Piping Systems: 

a. Manufacturers: 

1) Anvil International, Inc. 

2) Bull Moose Tube, Inc 

3) Central Sprinkler Corp. 

4) Victaulic Co. of America. 

5) Ward Manufacturing. 
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6) Wheatland Tube 

b. Grooved-End Fittings:  UL-listed, ASTM A 536, ductile-iron casting with OD 

matching steel-pipe OD. 

c. Grooved-End-Pipe Couplings:  UL 213 and AWWA C606, rigid pattern, unless 

otherwise indicated; gasketed fitting matching steel-pipe OD.  Include 

ductile-iron housing with keys matching steel-pipe and fitting 

grooves, prelubricated rubber gasket listed for use with housing, and steel 

bolts and nuts. 

I. Plain-End, Schedule 10 Steel Pipe:  ASTM A 135 or ASTM A 795, Schedule 10 is not 

allowed. 

J. Plain-End, Nonstandard OD, Thinwall Steel Pipe:  ASTM A 135 or ASTM A 795, with wall 

thickness less than Schedule 10 is not allowed. 

K. Plain-End, Hybrid Steel Pipe:  ASTM A 135 or ASTM A 795, lightwall, with wall thickness 

less than Schedule 10 and greater than Schedule 5 is not allowed. 

L. Grooved-End, Hybrid Steel Pipe:  ASTM A 135 or ASTM A 795, lightwall, with wall 

thickness less than Schedule 10 and greater than Schedule 5; with factory- or field-

formed, roll-grooved ends are not allowed. 

M. Schedule 5 Steel Pipe:  ASTM A 135 or ASTM A 795, lightwall, with plain ends is not 

allowed. 

2.6 CPVC TUBE AND FITTINGS 

A. CPVC is not allowed on this project. 

2.7 COPPER TUBE AND FITTINGS 

A. Soft Copper Tube:  ASTM B 88, Type L, water tube, annealed temper; with plain ends. 

1. Copper fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-

copper, solder-joint pressure type.  Furnish only wrought-copper fittings if 

indicated. 

2. Brazing Filler Metals:  AWS A5.8, BCuP-3 or BCuP-4. 

B. Plain-End, Hard Copper Tube:  ASTM B 88, Type K or ASTM B 88, Type L, water tube, 

drawn temper. 

1. Copper Fittings:  ASME B16.18, cast-copper-alloy or ASME B16.22, wrought-

copper, solder-joint pressure type.  Furnish only wrought-copper fittings if 

indicated. 

2. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint end.  Furnish Class 300 

flanges if required to match tubing system. 

3. Copper Unions:  MSS SP-123, cast-copper-alloy, hexagonal-stock body with 

ball-and-socket metal-to-metal seating surfaces, and solder-joint or threaded 

ends. 
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4. Copper, Mechanically Formed Tee Option:  For forming T-branch on copper 

water tube not allowed. 

5. Brazing Filler Metals:  AWS A5.8, BCuP-3 or BCuP-4. 

C. Grooved-End, Hard Copper Tube:  ASTM B 88, Type K or ASTM B 88, Type L, water 

tube, drawn temper; with factory- or field-formed, roll-grooved ends. 

1. Copper, Mechanically Formed Tee Option:  For forming T-branch on copper 

water tube not allowed. 

2. Grooved-Joint Systems: 

a. Manufacturers: 

1) Anvil International, Inc. 

2) Victaulic Co. of America. 

b. Grooved-End Copper Fittings:  ASTM B 75, copper tube or ASTM B 584, bronze 

casting.  Fittings may have ends factory or field expanded to steel-pipe OD if 

required for copper tube systems using grooved-end-pipe couplings. 

c. Grooved-End-Tube Couplings:  UL 213, rigid pattern, unless otherwise 

indicated; gasketed fitting equivalent to AWWA C606, but made to match 

copper-tube OD.  Include ductile-iron housing with keys matching steel-pipe 

and fitting grooves, prelubricated rubber gasket listed for use with housing, 

and steel bolts and nuts.  Use grooved-end-pipe couplings for tube and fitting 

that have expanded ends. 

2.8 DIELECTRIC FITTINGS 

A. Assembly shall be copper alloy, ferrous, and insulating materials with ends matching 

piping system. 

B. Dielectric Unions:  Factory-fabricated assembly, designed for 250-psig minimum 

working pressure at 180 deg F.  Include insulating material that isolates dissimilar 

materials and ends with inside threads according to ASME B1.20.1. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 

b. Central Plastics Company. 

c. Epco Sales, Inc. 

d. Hart Industries International, Inc. 

e. Watts Industries, Inc.; Water Products Div. 

f. Zurn Industries, Inc.; Wilkins Div. 

C. Dielectric Flanges:  Factory-fabricated companion-flange assembly, for 175-psig 

minimum working-pressure rating as required for piping system. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 

b. Central Plastics Company. 

c. Epco Sales, Inc. 
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d. Watts Industries, Inc.; Water Products Div. 

D. Dielectric Flange Insulation Kits:  Components for field assembly shall include CR or 

phenolic gasket, PE or phenolic bolt sleeves, phenolic washers, and steel backing 

washers. 

1. Manufacturers: 

a. Advance Products and Systems, Inc. 

b. Calpico, Inc. 

c. Central Plastics Company. 

d. Pipeline Seal and Insulator, Inc. 

e. Insert manufacturer's name. 

E. Dielectric Couplings:  Galvanized steel with inert and noncorrosive thermoplastic 

lining and threaded ends and 300-psig working-pressure rating at 225 deg F. 

1. Manufacturers: 

a. Calpico, Inc. 

b. Lochinvar Corp. 

F. Dielectric Nipples:  Electroplated steel with inert and noncorrosive thermoplastic 

lining, with combination of plain, threaded, or grooved ends and 300-psig working-

pressure rating at 225 deg F. 

1. Manufacturers: 

a. Perfection Corporation. 

b. Precision Plumbing Products, Inc. 

c. Victaulic Co. of America. 

2.9 FLEXIBLE SPRINKLER DROPS 

A. Flexible connectors shall be FM approved with exterior wire braid and have materials 

suitable for system fluid.  Include 175-psig minimum working-pressure rating and ends 

according to the following: 

1. NPS 1:  Threaded. 

B. Manufacturers: 

1. Flex-Head 

2. Victaulic 

C. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors:  Corrugated, stainless-steel, inner 

tubing covered with stainless-steel wire braid.  Include steel nipples or flanges, 

welded to hose. 

D. Stainless-Steel-Hose/Stainless-Steel Pipe, Flexible Connectors:  Corrugated, stainless-

steel, inner tubing covered with stainless-steel wire braid.  Include stainless-steel 

nipples or flanges, welded to hose. 
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2.10 FLEXIBLE PIPE CONNECTORS (SEISMIC) 

A. Flexible connectors shall be FM approved with exterior wire braid and have materials 

suitable for system fluid.  Include 175-psig minimum working-pressure rating and ends 

according to the following: 

1. NPS 2 and Smaller:  Threaded. 

2. NPS 2-1/2 and Larger:  Flanged. 

3. Option for NPS 2-1/2 and Larger:  Grooved for use with grooved-end-pipe 

couplings. 

B. Manufacturers: 

1. Flexicraft Industries. 

2. Flex-Pression, Ltd. 

3. Metraflex, Inc. 

C. Bronze-Hose, Flexible Connectors:  Corrugated, bronze, inner tubing covered with 

bronze wire braid. Include copper-tube ends or bronze flanged ends, braze welded 

to hose. 

D. Stainless-Steel-Hose/Steel Pipe, Flexible Connectors:  Corrugated, stainless-steel, inner 

tubing covered with stainless-steel wire braid.  Include steel nipples or flanges, 

welded to hose. 

E. Stainless-Steel-Hose/Stainless-Steel Pipe, Flexible Connectors:  Corrugated, stainless-

steel, inner tubing covered with stainless-steel wire braid.  Include stainless-steel 

nipples or flanges, welded to hose. 

2.11 CORROSION-PROTECTIVE ENCASEMENT FOR PIPING 

A. Encasement for Underground Metal Piping:  ASTM A 674 or AWWA C105, PE film, 0.008-

inch minimum thickness, tube or sheet. 

2.12 SPRINKLER SPECIALTY FITTINGS 

A. Sprinkler specialty fittings shall be FMG approved with 175-psig minimum working-

pressure rating, and made of materials compatible with piping.  Sprinkler specialty 

fittings shall have 250-psig minimum working-pressure rating if fittings are components of 

high-pressure piping systems. 

B. Sprinkler Drain and Alarm Test Fittings: Cast- or ductile-iron body, with threaded or 

locking-lug inlet and outlet, test valve, and orifice and sight glass. 

  

1. Manufactures: 

 

a. Central Sprinkler Corp. 

b. Fire-End and Croker Corp. 

c. Viking Corp. 

d. Victaulic Co. of America. 
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C. Sprinkler Branch-Line Test Fittings:  Brass body with threaded inlet, capped drain outlet, 

and threaded outlet for sprinkler. 

D. Sprinkler Inspector’s Test Fitting:  Cast- or ductile-iron housing with threaded inlet and 

drain outlet and sight glass. 

E. Drop-Nipple Fittings:  UL 1474, adjustable with threaded inlet and outlet, and seals.  

F. Dry-Pipe-System Fittings:  UL listed for dry-pipe service. 

2.13 LISTED FIRE-PROTECTION VALVES 

A. Valves shall be FMG approved, with 175-psig minimum pressure rating.  Valves shall 

have 250-psig minimum pressure rating if valves are components of high-pressure 

piping system. 

B. Gate Valves with Wall Indicator Posts: 

1. Gate Valves:  UL 262, cast-iron body, bronze mounted, with solid disc, nonrising 

stem, operating nut, and flanged ends. 

2. Indicator Posts:  UL 789, horizontal-wall type, cast-iron body, with hand wheel, 

extension rod, locking device, and cast-iron barrel. 

3. Manufacturers: 

a. Grinnell Fire Protection. 

b. McWane, Inc.; Kennedy Valve Div. 

c. NIBCO. 

d. Stockham. 

C. Ball Valves:  Comply with UL 1091, except with ball instead of disc. 

1. NPS 1-1/2 and Smaller:  Bronze body with threaded ends. 

2. NPS 2 and NPS 2-1/2:  Bronze body with threaded ends or ductile-iron body with 

grooved ends. 

3. NPS 3:  Ductile-iron body with grooved ends. 

4. Manufacturers: 

a. NIBCO. 

b. Victaulic Co. of America. 

D. Butterfly Valves:  UL 1091. 

1. NPS 2 and Smaller:  Bronze body with threaded ends. 

a. Manufacturers: 

1) Global Safety Products, Inc. 

2) Milwaukee Valve Company. 
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2. NPS 2-1/2 and Larger:  Bronze, cast-iron, or ductile-iron body; wafer type or with 

flanged or grooved ends. 

a. Manufacturers: 

1) Central Sprinkler Corp. 

2) McWane, Inc.; Kennedy Valve Div. 

3) Mueller Company. 

4) NIBCO. 

5) Victaulic Co. of America. 

E. Check Valves NPS 2 and Larger:  UL 312, swing type, cast-iron body with flanged or 

grooved ends. 

1. Manufacturers: 

a. American Cast Iron Pipe Co.; Waterous Co. 

b. Central Sprinkler Corp. 

c. Clow Valve Co. 

d. Crane Co.; Crane Valve Group; Crane Valves. 

e. Crane Co.; Crane Valve Group; Jenkins Valves. 

f. Fivalco 

g. Globe Fire Sprinkler Corporation. 

h. Grinnell Fire Protection. 

i. Hammond Valve. 

j. McWane, Inc.; Kennedy Valve Div. 

k. Mueller Company. 

l. NIBCO. 

m. Potter-Roemer; Fire Protection Div. 

n. Reliable Automatic Sprinkler Co., Inc. 

o. Star Sprinkler Inc. 

p. Stockham. 

q. United Brass Works, Inc. 

r. Victaulic Co. of America. 

s. Watts Industries, Inc.; Water Products Div. 

F. Gate Valves:  UL 262, OS&Y type. 

1. NPS 2 and Smaller:  Bronze body with threaded ends. 

a. Manufacturers: 

1) Crane Co.; Crane Valve Group; Crane Valves. 

2) Fivalco. 

3) Hammond Valve. 

4) NIBCO. 

5) United Brass Works, Inc. 

2. NPS 2-1/2 and Larger:  Cast-iron body with flanged ends. 

a. Manufacturers: 

1) Clow Valve Co. 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

WATER-BASED FIRE-SUPPRESSION SYSTEMS 21 10 00 - 16 

2) Crane Co.; Crane Valve Group; Crane Valves. 

3) Crane Co.; Crane Valve Group; Jenkins Valves. 

4) Fivalco 

5) Hammond Valve. 

6) Milwaukee Valve Company. 

7) Mueller Company. 

8) NIBCO. 

9) United Brass Works, Inc. 

G. Indicating Valves:  UL 1091, with integral indicating device and ends matching 

connecting piping. 

1. Indicator:  Electrical, 115-V ac, prewired, single-circuit, supervisory switch and 

Visual. 

2. NPS 2 and Smaller:  Ball or butterfly valve with bronze body and threaded ends. 

a. Manufacturers: 

1) Milwaukee Valve Company. 

2) NIBCO. 

3) Victaulic Co. of America. 

3. NPS 2-1/2 and Larger:  Butterfly valve with cast- or ductile-iron body; wafer type 

or with flanged or grooved ends. 

a. Manufacturers: 

1) Central Sprinkler Corp. 

2) Grinnell Fire Protection. 

3) McWane, Inc.; Kennedy Valve Div. 

4) Milwaukee Valve Company. 

5) NIBCO. 

6) Victaulic Co. of America. 

H. Supervised Normally Closed Valve 

1. Indicator: Electrical, 115-V ac, prewired, single-circuit, supervisory switch and 

visual to send signal on partial close. 

a. Manufactures: 

1) NIBCO. 

2) Victaulic Co. of America. 

2.14 UNLISTED GENERAL-DUTY VALVES 

A. Ball Valves NPS 2 and Smaller:  MSS SP-110, 2-piece copper-alloy body with chrome-

plated brass ball, 600-psig minimum CWP rating, blowout-proof stem, and threaded 

ends. 

B. Check Valves NPS 2 and Smaller:  MSS SP-80, Type 4, Class 125 minimum, swing type 

with bronze body, nonmetallic disc, and threaded ends. 
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C. Gate Valves NPS 2 and Smaller:  MSS SP-80, Type 2, Class 125 minimum, with bronze 

body, solid wedge, and threaded ends. 

D. Globe Valves NPS 2 and Smaller:  MSS SP-80, Type 2, Class 125 minimum, with bronze 

body, nonmetallic disc, and threaded ends. 

2.15 SPECIALTY VALVES 

A. Sprinkler System Control Valves:  FMG approved, cast- or ductile-iron body with 

flanged or grooved ends, and 175-psig minimum pressure rating.  Control valves shall 

have 250-psig minimum pressure rating if valves are components of high-pressure 

piping system. 

1. Manufacturers: 

a. Globe Fire Sprinkler Corporation. 

b. Reliable Automatic Sprinkler Co., Inc. 

c. Victaulic Co. of America. 

d. Viking Corp. 

2. Dry-Pipe Valves:  UL 260, differential type; with bronze seat with O-ring seals, 

single-hinge pin, and latch design.  Include UL 1486, quick-opening devices, 

trim sets for air supply, drain, priming level, alarm connections, ball drip valves, 

pressure gages, priming chamber attachment, and fill-line attachment. 

a. Air-Pressure Maintenance Device:  UL 260, automatic device to maintain 

correct air pressure in piping.  Include shutoff valves to permit servicing 

without shutting down sprinkler piping, bypass valve for quick filling, pressure 

regulator or switch to maintain pressure, strainer, pressure ratings with 14- to 

60-psig adjustable range, and 175-psig maximum inlet pressure. 

1) Manufacturers: 

a) AFAC Inc. 

b) Central Sprinkler Corp. 

c) General Air Products, Inc. 

d) Globe Fire Sprinkler Corporation. 

e) Reliable Automatic Sprinkler Co., Inc. 

f) Viking Corp. 

b. Air Compressor:  UL 753, fractional horsepower, 120-V ac, 60 Hz, single phase. 

1) Manufacturers: 

a) AFAC Inc. 

b) Gast Manufacturing, Inc. 

c) General Air Products, Inc. 

d) Grinnell Fire Protection. 

e) Reliable Automatic Sprinkler Co., Inc. 

f) Viking Corp. 
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3. Deluge Valves:  UL 260, cast-iron body, hydraulically operated, differential-

pressure type.  Include bronze seat with O-ring seals, trim sets for bypass, drain, 

electrical sprinkler alarm switch, pressure gages, drip cup assembly piped 

without valves and separate from main drain line, fill-line attachment with 

strainer, and push-rod chamber supply connection. 

a. Dry, Pilot-Line Trim Set:  Include dry, pilot-line actuator; air- and water-

pressure gages; low-air-pressure warning switch; air relief valve; and 

actuation device.  Dry, pilot-line actuator includes cast-iron, operated, 

diaphragm-type valve with resilient facing plate, resilient diaphragm, and 

replaceable bronze seat.  Valve includes threaded water and air inlets and 

water outlet.  Loss of air pressure on dry, pilot-line side allows pilot-line 

actuator to open and causes deluge valve to open immediately. 

B. Automatic Drain Valves:  UL 1726, NPS 3/4, ball-check device with threaded ends. 

1. Manufacturers: 

a. Grinnell Fire Protection. 

2.16 MANUAL CONTROL STATIONS (Pre-action) 

A. Manual Control Stations:  FMG approved, hydraulic operation, with union, NPS 1/2 

pipe nipple, and bronze ball valve.  Include metal enclosure labeled "MANUAL 

CONTROL STATION" with operating instructions and cover held closed by breakable 

strut to prevent accidental opening. 

2.17 CONTROL PANELS (Pre-action) 

A. Description:  Single-area, two-area, or single-area cross-zoned type control panel as 

indicated, including NEMA ICS 6, Type 1 enclosure, detector, alarm, and solenoid-

valve circuitry for operation of deluge valves.  Panels contain power supply; battery 

charger; standby batteries; field-wiring terminal strip; electrically supervised solenoid 

valves and polarized fire alarm bell; lamp test facility; single-pole, double-throw 

auxiliary alarm contacts; and rectifier. 

1. Panels:  FMG approved when used with thermal detectors and Class A 

detector circuit wiring.  Electrical characteristics are 120-V ac, 60 Hz, with 24-V 

dc rechargeable batteries. 

2. Manual Control Stations:  Electric operation, metal enclosure, labeled "MANUAL 

CONTROL STATION" with operating instructions and a cover held closed by 

breakable strut. 

2.18 SPRINKLERS 

A. Sprinklers shall be UL listed or FMG approved, with 175-psig minimum pressure rating.  

Sprinklers shall have 250-psig minimum 300-psig pressure rating if sprinklers are 

components of high-pressure piping system. 
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B. Sprinklers shall have 250-psig minimum 300-psig pressure rating if sprinklers are 

components of high-pressure piping system. 

C. Manufacturers: 

1. Globe Fire Sprinkler Corporation. 

2. Reliable Automatic Sprinkler Co., Inc. 

3. Victaulic Co. of America. 

4. Viking Corp. 

5. Tyco Fire 

D. Automatic Sprinklers:  With heat-responsive element complying with the following: 

1. UL 199, for nonresidential applications. 

2. UL 1626, for residential applications. 

E. Sprinkler Types and Categories:  Nominal 1/2-inch orifice for "Ordinary" temperature 

classification rating, unless otherwise indicated or required by application. 

1. Open Sprinklers:  UL 199, without heat-responsive element. 

a. Orifice:  1/2 inch, with discharge coefficient K between 5.3 and 5.8. 

b. Orifice:  17/32 inch, with discharge coefficient K between 7.4 and 8.2. 

F. Sprinkler types, features, and options as follows: 

1. Concealed ceiling sprinklers, including cover plate. 

2. Extended-coverage sprinklers, not allowed unless approved in writing prior to 

bidding. 

3. Flow-control sprinklers, with automatic open and shutoff feature. 

4. Flush ceiling sprinklers, including escutcheon, not allowed. 

5. Institution sprinklers, made with a small, breakaway projection. 

6. Pendent sprinklers. 

7. Pendent, dry-type sprinklers. 

8. Quick-response sprinklers. 

9. Sidewall sprinklers. 

10. Sidewall, dry-type sprinklers. 

11. Upright sprinklers. 

G. Sprinkler Finishes:  Chrome plated, bronze, and painted. Finishes as approved by FM 

Global. 

H. Special Coatings:  Wax, lead, and corrosion-resistant paint. 

I. Sprinkler Escutcheons:  Materials, types, and finishes for the following sprinkler 

mounting applications.  Escutcheons for concealed, flush, and recessed-type 

sprinklers are specified with sprinklers. 

1. Ceiling Mounting:  Flat plate concealed, white. 

2. Sidewall Mounting:  Flat plate concealed, white. 

J. Sprinkler Guards:  Wire-cage type, including fastening device for attaching to 

sprinkler. 
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2.19 HOSE CONNECTIONS 

A. Manufacturers: 

1. Central Sprinkler Corp. 

2. Elkhart Brass Mfg. Co., Inc. 

3. Fire-End and Croker Corp. 

4. Fivalco 

5. Grinnell Fire Protection. 

6. Guardian Fire Equipment Incorporated. 

7. McWane, Inc.; Kennedy Valve Div. 

8. Mueller Company. 

9. Potter-Roemer; Fire-Protection Div. 

10. United Brass Works, Inc. 

B. Description:  UL 668, brass or bronze, 300-psig minimum pressure rating, hose valve for 

connecting fire hose.  Include angle or gate pattern design; female NPS inlet and 

male hose outlet; and lugged cap, gasket, and chain.  Include NPS 1-1/2 or NPS 2-

1/2, and hose valve threads according to NFPA 1963 and matching local fire 

department threads. 

1. Valve Operation:  Nonadjustable type, unless pressure-regulating type is 

indicated. 

2. Finish:  Rough metal. 

2.20 FIRE DEPARTMENT CONNECTIONS 

A. Existing to remain. 

2.21 ALARM DEVICES 

A. Alarm-device types shall match piping and equipment connections. 

B. Electrically Operated Alarm:  UL 464, with 8-inch- minimum- diameter, vibrating-type, 

metal alarm bell with red-enamel factory finish and suitable for outdoor use. 

1. Manufacturers: 

a. Potter Electric Signal Company. 

b. System Sensor. 

C. Electrically Operated Alarm:  Horn/Strobe, NEMA 3R minimum suitable for outdoor 

use. 

1. Manufacturers: 

a. Potter Electric Signal Company. 

b. System Sensor. 

D. Water-Flow Indicator:  UL 346, electrical-supervision, paddle-operated-type, water-

flow detector with 250-psig pressure rating and designed for horizontal or vertical 
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installation.  Include two single-pole, double-throw circuit switches for isolated alarm 

and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, 

field-adjustable retard element to prevent false signals and tamperproof cover that 

sends signal if removed. 

1. Manufacturers: 

a. ADT Security Services, Inc. 

b. Grinnell Fire Protection. 

c. ITT McDonnell & Miller. 

d. Potter Electric Signal Company. 

e. System Sensor. 

f. Viking Corp. 

g. Watts Industries, Inc.; Water Products Div. 

E. Pressure Switch:  UL 753, electrical-supervision-type, water-flow switch with retard 

feature.  Include single-pole, double-throw, normally closed contacts and design that 

operates on rising pressure and signals water flow. 

1. Manufacturers: 

a. Grinnell Fire Protection. 

b. Potter Electric Signal Company. 

c. System Sensor. 

d. Viking Corp. 

F. Valve Supervisory Switch:  UL 753, electrical, single-pole, double-throw switch with 

normally closed contacts.  Include design that signals controlled valve is in other than 

fully open position. 

1. Manufacturers: 

a. McWane, Inc.; Kennedy Valve Div. 

b. Potter Electric Signal Company. 

c. System Sensor. 

G. Indicator-Post Supervisory Switch:  UL 753, electrical, single-pole, double-throw switch 

with normally closed contacts.  Include design that signals controlled indicator-post 

valve is in other than fully open position. 

1. Manufacturers: 

a. Potter Electric Signal Company. 

b. System Sensor. 

2.22 PRESSURE GAGES 

A. Manufacturers: 

1. Brecco Corporation. 

2. Dresser Equipment Group; Instrument Div. 

3. Marsh Bellofram. 
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4. WIKA Instrument Corporation. 

B. Description:  UL 393, 3-1/2- to 4-1/2-inch- diameter, dial pressure gage with range of 0 

to 250 psig minimum. 

1. Water System Piping:  Include caption "WATER" or "AIR/WATER" on dial face. 

2. Air System Piping:  Include retard feature and caption "AIR" or "AIR/WATER" on 

dial face. 

2.23 DOUBLE CHECK VALVE ASSEMBLIES 

A. Manufacturers 

1. Ames 

2. Backflow Direct 

3. Febco 

4. Wilkins 

5. Watts 

B. Description; Resilient seated, spring loaded with testable outlets provided, as required 

by Authorities Having Jurisdiction. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Obtain physical flow test data. 

3.2 EARTHWORK 

A. Refer to Division 31 Section "Earth Moving" for excavating, trenching, and backfilling. 

3.3 EXAMINATION 

A. Examine roughing-in for hose connections and stations to verify actual locations of 

piping connections before installation. 

B. Examine walls and partitions for suitable thicknesses, fire- and smoke-rated 

construction, framing for hose-station cabinets, and other conditions where hose 

connections and stations are to be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.4 PIPING APPLICATIONS 

A. Shop weld pipe joints where welded piping is indicated. 
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B. Do not use welded joints for galvanized-steel pipe. 

C. Flanges, flanged fittings, unions, nipples, and transition and special fittings with finish 

and pressure ratings same as or higher than system's pressure rating may be used in 

aboveground applications, unless otherwise indicated. 

D. Piping between Fire Department Connections and Check Valves:  Galvanized, 

standard-weight steel pipe with grooved ends; grooved-end fittings; grooved-end-

pipe couplings; and grooved joints. 

E. Underground Service-Entrance Piping:  Ductile-iron, push-on or mechanical-joint pipe 

and fittings and restrained joints. Include corrosion-protective encasement. 

F. Sprinkler Main Piping:  Use the following: 

 

1. NPS 6 and Smaller:  Standard-weight steel pipe with threaded ends, or grooved 

ends.  No plain ends allowed. 

2. Outlets shall be welded. 

 

a. Victaulic Brand Mechanical tee fittings may be used in lieu of welded 

outlets. 

G. Branch line piping:  Use the following: 

 

1. NPS 1-1/4 and Smaller: Threadable steel pipe with threaded ends; cast- or 

malleable-iron threaded fittings; and threaded joints.  

 

a. Victaulic Brand Mechanical tee fittings may be used 

H. Standpipes and mains:  Use the following: 

 

1. NPS 4 to NPS 6:  Schedule 40 steel pipe with grooved ends & Welded outlets.   

2. NPS 3 and Smaller:  Schedule 40 steel pipe with threaded ends, or grooved 

ends.  No plain ends allowed. 

3.5 VALVE APPLICATIONS 

A. Drawings indicate valve types to be used.  Where specific valve types are not 

indicated, the following requirements apply: 

 

1. Fire-Protection-Service Valves:  UL listed and FM approved for applications 

where required by NFPA 13 and NFPA 14. 

2. General-Duty Valves:  For applications where UL-listed and FM-approved valves 

are not required by NFPA 13 and NFPA 14. 

 

a. Shutoff Duty:  Use gate, ball, or butterfly valves. 

b. Throttling Duty:  Use globe, ball, or butterfly valves. 
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3.6 JOINT CONSTRUCTION 

A. Refer to Division 23 Section "Common Work Result for HVAC" for basic piping joint 

construction. 

B. Ductile-Iron-Piping, Grooved Joints:  Use ductile-iron pipe with radius-cut-grooved 

ends; ductile-iron, grooved-end fittings; and ductile-iron, keyed couplings.  Assemble 

joints with couplings, gaskets, lubricant, and bolts according to coupling 

manufacturer's written instructions. 

C. Steel-Piping, Grooved Joints:  Use Schedule 40 steel pipe with cut or roll-grooved ends 

and Schedule 30 or thinner steel pipe with roll-grooved ends; steel, grooved-end 

fittings; and steel, keyed couplings.  Assemble joints with couplings, gaskets, lubricant, 

and bolts according to coupling manufacturer's written instructions.  Use gaskets 

listed for dry-pipe service for dry piping. 

3.7 WATER-SUPPLY CONNECTION 

A. Install shutoff Backflow preventions assemblies, valve, pressure gage’s, drain, and 
other accessories at connection to water service. 

3.8 PIPING INSTALLATION 

A. Refer to Division 23 Section "Common Work Result for HVAC" for basic piping 

installation. 

B. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate 

general location and arrangement of piping.  Install piping as indicated, as far as 

practical. 

 

1. Deviations from approved working plans for piping require written approval 

from authorities having jurisdiction.  File written approval with Architect before 

deviating from approved working plans. 

C. Install underground service-entrance piping according to NFPA 24 and with 

restrained joints. 

D. Make connections between underground and above-ground piping using bolted 

flange.   

E. Install mechanical sleeve seal at pipe penetrations in basement and foundation 

walls.  Refer to Division 23 Section <Common Work Result for HVAC.= 

F. Use approved fittings to make changes in direction, branch takeoffs from mains, and 

reductions in pipe sizes. 

G. Install unions adjacent to each valve in pipes NPS 2 and smaller.  Unions are not 

required on flanged devices or in piping installations using grooved joints. 

H. Install flanges or flange adapters on valves, apparatus, and equipment having NPS 2-

1/2 and larger connections. 
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I. Install "Inspector's Test Connections" in sprinkler piping, complete with shutoff valve, 

sized and located according to NFPA 13. 

J. Install sprinkler piping with drains for complete system drainage. 

K. Install sprinkler zone control valves, check valves, test assemblies, and drain risers 

adjacent to standpipes when sprinkler piping is connected to standpipes. 

L. Install drain valves on standpipes. 

M. Install ball drip valves to drain piping between fire department connections and 

check valves.  Drain to floor drain or outside building. 

N. Install alarm devices in piping systems. 

O. Hangers and Supports:  Comply with NFPA 13 for hanger materials.  Install according 

to NFPA 13 for sprinkler piping and to NFPA 14 for standpipes. 

 

1.  No powder driven studs allowed. 

2.  Wrap-around braces are to be provided at end of branch lines. 

P. Earthquake Protection:  Install piping according to NFPA 13-9.3 requirements, to 

protect from earthquake damage.  Seismic Bracing shall be designed to withstand 

vertical forces and movement. 

Q. Install piping with grooved joints according to manufacturer's written instructions.  

Construct rigid piping joints, unless otherwise indicated, or required by NFPA 13 for 

flexibility in seismic zones. 

R. Install pressure gages on riser or feed main, at each sprinkler test connection, and at 

top of each standpipe.  Include pressure gages with connection not less than NPS 

1/4 and with soft metal seated globe valve, arranged for draining pipe between 

gage and valve.  Install gages to permit removal, and install where they will not be 

subject to freezing. 

S. When a fire pipe crosses a seismic expansion joint it shall have a Metraflex fire loop 

installed at the joint in accordance with NFPA 13 chapter 9. 

3.9 SPECIALTY SPRINKLER FITTING INSTALLATION 

A. Install specialty sprinkler fittings according to manufacturer's written instructions. 

3.10 VALVE INSTALLATION 

A. Refer to Division 23 Section "Valves" for installing general-duty valves.  Install fire-

protection specialty valves, trim, fittings, controls, and specialties according to NFPA 

13 and NFPA 14, manufacturer's written instructions, and authorities having 

jurisdiction. 
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B. Valves:  Install fire-protection-service valves supervised-open, located to control 

sources of water supply except from fire department connections.  Provide 

permanent identification signs indicating portion of system controlled by each valve. 

C. Double Check Valve Assemblies:  Install valves in vertical up or horizontal position, per 

listings and for proper direction of flow.   

D. Deluge Valves: Install in vertical position, in proper direction flow, in main supply to 

deluge system. 

3.11 SPRINKLER APPLICATIONS 

A. General:  All sprinklers are to be quick response type. Sprinkler heads shall be of the 

latest design closed spray type for 155°F unless specified otherwise or required by 

code.  Extended coverage heads shall not be used.  Orifices larger than 1/2" may be 

used as required by density and spacing demands. Use sprinklers according to the 

following applications: 

 

1. Rooms without Ceilings:  Upright and/or pendent sprinklers.  Provide 

mechanical guards on all heads at or below 7’-0= height above the floor or 

where damage from room occupant use may occur. 

2. Rooms with Ceilings:  Concealed sprinklers unless indicated otherwise. 

3. Wall Mounting:  Concealed sidewall sprinklers unless indicated otherwise.  

4. Institutional sprinklers shall be installed in areas of detention, correctional or 

mental health care facilities. 

5. Spaces Subject to Freezing:  Upright; pendent, dry-type; and sidewall, dry-type 

sprinklers. 

6. Provide freeze proof type automatic sprinkler heads serving unconditioned 

spaces, areas subject to freezing and in other areas requiring their use. 

7. Heads located within the air streams of unit heaters or other heat-emitting 

equipment shall be selected for proper temperature rating. 

8. Sprinkler Finishes:  Use sprinklers with the following finishes: 

 

a. Upright, Pendent, and Sidewall Sprinklers: Chrome in finished spaces exposed 

to view; rough bronze in unfinished spaces not exposed to view. 

b. Concealed Sprinklers:  Rough brass, with White cover plate to match ceiling 

color.   

c. Semi-Recessed Sprinklers:  White, with FMG approved white escutcheon. 

B. Sprinklers:  Use the following:  

 

1. All sprinklers shall be listed, quick response type.  

2. Sprinkler in future finish spaces (shelled) 10’ x 10’ spacing shall be 

pendents/uprights installed with 1 x ½" bushing, to accommodate future 

finishes. 

3. Finish ceiling spaces shall have flat-plate concealed sprinklers. 

3.12 SPRINKLER INSTALLATION 

A. Every effort shall be required to ensure that the heads form a symmetrical pattern in 

the ceiling with the ceiling grid if included, as well as lights, diffusers and grilles. Offsets 
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shall be made in piping to accommodate ductwork in the ceiling. Heads shall be 

symmetrical in all ceilings and all piping run parallel or perpendicular to building lines. 

Heads shall be linearly aligned in corridors. 

 

1. In no case shall sprinkler heads be installed closer than approved distances 

from ceiling obstructions and HVAC ductwork. 

2. Sprinkler heads shall not conflict with tile grids. 

3. Sprinkler heads shall be located near center of corridors. 

B. Where layout of sprinkler heads is shown on reflected ceiling plans the locations shall 

be followed unless approval is obtained from the Architect or such locations shown 

do not meet the requirements of NFPA-13. In either case, approval of the Architect 

shall be obtained in writing before sprinkler head locations are changed.  If the 

installation of additional heads is needed to conform to NFPA 13 requirements in 

areas where heads are shown on reflected ceiling plans, they shall be included in the 

contract price. 

C. Install sprinklers in patterns indicated. 

D. Do not install pendent or sidewall, wet-type sprinklers in areas subject to freezing.  Use 

dry-type sprinklers with water supply from heated space.  

E. Future finish shelled and tenant finish; Shell spaces shall be piped to accommodate 

future.  Install sprinklers with 1" x ½" bushings, and space heads at a maximum 

spacing of 100 sq. ft. per head.  Occupancy shall be Ordinary-Hazard Group 1 

Design. 

F. Concealed type sprinkler shall be installed in the following areas:  

 

1. All areas. 

3.13 HOSE-CONNECTION INSTALLATION 

A. Install hose connections adjacent to standpipes, unless otherwise indicated. 

B. Install freestanding hose connections for access and minimum passage restriction. 

C. Install NPS 2-1/2 hose connections with quick-disconnect NPS 2-1/2 by NPS 1-1/2 

reducer adapter, cap and chain. 

3.14 FIRE DEPARTMENT CONNECTION INSTALLATION 

A. When installing the Fire Department Connection, the contractor is to ensure that 

there are no permanent obstruction(s) as to the fire department access.  If an 

obstruction is present immediately notify the designer and the design team before 

proceeding with the installation. 

B. Coordinate the exact location with the Architect and the Authority Having 

Jurisdiction. 
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C. Install ball drip valves at each check valve for fire department connection.  Drain to 

floor drain or outside building. 

3.15 CONNECTIONS 

A. Connect water-supply piping and standpipes and sprinklers where indicated. 

B. Connect piping to specialty valves, hose valves, specialties, fire department 

connections, and accessories. 

C. Electrical Connections:  Power wiring is specified in Division 28. 

D. Connect alarm devices to fire alarm. 

3.16 LABELING AND IDENTIFICATION 

A. Install labeling and pipe markers on equipment and piping according to 

requirements in NFPA 13 and NFPA 14 and in Division 23 Section "Common Work 

Result for HVAC." 

3.17 FIELD QUALITY CONTROL 

A. Flush, test, and inspect sprinkler piping according to NFPA 13, "System Acceptance" 

Chapter. 

B. Flush, test, and inspect standpipes according to NFPA 14, "Tests and Inspection" 

Chapter. 

C. Replace piping system components that do not pass test procedures and retest to 

demonstrate compliance.  Repeat procedure until satisfactory results are obtained. 

D. When making a mechanical tee connection the coupon shall be attached at the 

mechanical tee. 

E. Report test results promptly and in writing to Architect and authorities having 

jurisdiction. 

F. Whether the underground serving the sprinkler system is done by this contractor or 

another, this contractor will be responsible to assure and have in his possession a 

certificate that the underground has been flushed and tested by the contractor who 

installed it in accordance with NFPA-24 prior to connection of the underground 

piping to the overhead sprinkler system. 

3.18 CLEANING 

 

A. Clean dirt and debris from sprinklers. 

B. Remove and replace sprinklers having paint other than factory finish. 
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3.19 PROTECTION 

A. Protect sprinklers from damage until Substantial Completion. 

3.20 COMMISSIONING 

A. Verify that specialty valves, trim, fittings, controls, and accessories are installed and 

operate correctly. 

B. Verify that specified tests of piping are complete and that <Material Test Certificates= 
are complete. 

C. Verify that damaged sprinklers and sprinklers with paint or coating not specified are 

replaced with new, correct type. 

D. Verify that sprinklers are correct types, have correct finishes and temperature ratings, 

and have guards as required for each application. 

E. Verify that hose connections and fire department connections have threads 

compatible with local fire department equipment. 

F. Fill wet-pipe sprinkler piping with water. 

G. Fill standpipes with water. 

H. Verify that hose connections are correct type and size. 

I. Coordinate with fire alarm tests.  Operate as required. 

3.21 DEMONSTRATION & TESTS 

A. Demonstrate equipment, specialties, and accessories.  Review operating and 

maintenance information. 

B. All tests will be conducted as required by the local authority having jurisdiction, and 

in no case less than those required by NFPA standards.  As a minimum, piping in the 

sprinkler system shall be tested at a water pressure at 200 psi for a period of not less 

two hours, or at 50 psi in excess of the normal pressure when the normal pressure is 

above 150 psi.  Bracing shall be in place, and air shall be removed from the system 

through the hydrants and drain valves before the test pressure is applied.  No 

apparent leaks will be permitted on interior or underground piping. 

C. The local jurisdiction having authority and the Utah State Fire Marshal's office (where 

required) shall be notified at least three working days in advance of all tests and 

flushing.  This includes any flushing of underground, hydrostatic testing, or flow testing 

that may be required. 

D. This contractor shall make all the required tests to the sprinkler system as required by 

code.  He shall be responsible to assure that the Contractor Test Certificates for the 

overhead, backflow and underground work are completed and delivered to the 

owner’s insurance underwriter to assure proper insurance credit. 
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E. All tests requiring the witnessing by local authorities will be the responsibility of this 

contractor.  If tests are not run or do not have the proper witness, then they will be 

run later and all damage caused by the system, or caused in uncovering the system 

for such test, will be borne by this contractor. 

3.22 WARRANTY 

A. This contractor shall warranty the sprinkler system and all its components for one year 

from the date of acceptance by the owner.  Any costs incurred to extend any 

warranties of materials to assure this time frame shall be borne by this contractor. 

B. Provide Operation and Maintenance Manuals with correct as-builts test certificates 

and warranties included.  A minimum 6 sets to be provided in red 3-ring binders.  

Include a current adopted version of NFPA 25 softbound copy left with owner. 

C. Electronic copy of AutoCAD as-built drawings shall also be provided on CD, with 

each O&M Manual. 

3.23 FIELD QUALITY CONTROL 

A. Flush, test and inspect sprinkler piping according to NFPA 13, <System Acceptance= 
Chapter. 

B. Replace piping system components that do not pass test procedures and retest to 

demonstrate compliance.  Repeat procedure until satisfactory results are obtained. 

C. Report test results promptly and in writing to Architect and authorities having 

jurisdiction. 

 

 

END OF SECTION 
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SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 

2. Equipment installation requirements common to equipment sections. 

3. Painting and finishing. 

4. Supports and anchorages. 

1.3 SEISMIC REQUIREMENTS 

A. Seismic Performance:  Equipment, pipe hangers and supports shall withstand the 

effects of earthquake motions determined according to SEI/ASCE 7 and with the 

requirements specified in Section 220548 " Vibration and Seismic Controls for Plumbing 

Piping and Equipment. 

1. For components with a seismic importance factor of 1.0 the term "withstand" 

means "the system will remain in place without separation of any parts when 

subjected to the seismic forces specified." 

2. For components with a seismic importance factor of 1.5 the term "withstand" 

means "the system will remain in place without separation of any parts when 

subjected to the seismic forces specified and the system will be fully operational 

after the seismic event." 

1.4 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, 

furred spaces, pipe chases, unheated spaces immediately below roof, spaces above 

ceilings, unexcavated spaces, and crawlspaces. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 

occupied spaces and mechanical equipment rooms, accessible pipe shafts, 

accessible plumbing chases and accessible tunnels. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical 

contact by building occupants.  Examples include above ceilings and in chases. 
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E. Concealed, Exterior Installations:  Concealed from view and protected from weather 

conditions and physical contact by building occupants but subject to outdoor ambient 

temperatures.  Examples include installations within unheated shelters. 

F. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

2. NBR:  Acrylonitrile-butadiene rubber. 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Transition fittings. 

B. Welding certificates. 

1.6 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, 

"Structural Welding Code--Steel." 

B. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical 

characteristics may be furnished provided such proposed equipment is approved in 

writing and connecting electrical services, circuit breakers, and conduit sizes are 

appropriately modified.  If minimum energy ratings or efficiencies are specified, 

equipment shall comply with requirements. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 

shipping, storage, and handling to prevent pipe end damage and to prevent entrance 

of dirt, debris, and moisture. Store piping off of the ground and floors. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 

bending. 

1.8 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during 

progress of construction, to allow for plumbing installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-

place concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for plumbing items requiring 

access that are concealed behind finished surfaces.  Access panels and doors are 

specified in Division 08 Section "Access Doors and Frames." 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 

requirements apply for product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

the manufacturers specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 22 piping Sections for pipe, tube, and fitting materials and 

joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 22 piping Sections for special joining materials not listed 

below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping 

system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness unless 

thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch thick, unless otherwise indicated; and full-

face or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux 

according to ASTM B 813. 

E. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-

duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for 

refrigerant piping, unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 SEISMIC REQUIREMENTS 

A. Comply with SEI/ASCE 7 and with requirements for seismic seismic-restraint devices in 

Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment." 
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3.2 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 22 Sections 

specifying piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and 

arrangement of piping systems.  Indicated locations and arrangements were used to 

size pipe and calculate friction loss, expansion, pump sizing, and other design 

considerations.  Install piping as indicated unless deviations to layout are approved 

on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in 

equipment rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service 

areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless 

specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel 

removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system 

operating pressure. 

L. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 

and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer 

to Division 07 Section "Penetration Firestopping" for materials. 

M. Verify final equipment locations for roughing-in. 

N. Refer to equipment specifications in other Sections of these Specifications for 

roughing-in requirements. 

3.3 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 22 

Sections specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings 

before assembly. 
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D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to 

tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube 

Handbook," using lead-free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and 

Tube" Chapter, using copper-phosphorus brazing filler metal complying with 

AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  

Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove 

burrs and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 

seal threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are 

corroded or damaged.  Do not use pipe sections that have cracked or open 

welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes 

and welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for 

service application.  Install gasket concentrically positioned.  Use suitable lubricants 

on bolt threads. 

3.4 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at 

final connection to each piece of equipment. 

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping 

materials of dissimilar metals. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect 

piping materials of dissimilar metals. 

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting 

heights are not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building 

systems and components in exposed interior spaces, unless otherwise indicated. 

C. Install plumbing equipment to facilitate service, maintenance, and repair or 

replacement of components.  Connect equipment for ease of disconnecting, with 

minimum interference to other installations.  Extend grease fittings to accessible 

locations. 

D. Install equipment to allow right of way for piping installed at required slope. 
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3.6 PAINTING 

A. Painting of plumbing systems, equipment, and components is specified in Division 09 

Sections "Interior Painting" and "Exterior Painting." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 

materials and procedures to match original factory finish. 

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, 

and elevation to support and anchor plumbing materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.8 ERECTION OF WOOD SUPPORTS AND ANCHORAGES 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and 

anchor plumbing materials and equipment. 

B. Select fastener sizes that will not penetrate members if opposite side will be exposed 

to view or will receive finish materials.  Tighten connections between members.  Install 

fasteners without splitting wood members. 

C. Attach to substrates as required to support applied loads. 

 END OF SECTION 
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SECTION 22 05 23 - GENERAL-DUTY VALVES FOR PLUMBING PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bronze angle valves. 

2. Bronze ball valves. 

3. Bronze lift check valves. 

4. Bronze swing check valves. 

5. Bronze gate valves. 

6. Bronze globe valves. 

B. Related Sections: 

1. Division 22 plumbing piping Sections for specialty valves applicable to those 

Sections only. 

2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve 

tags and schedules. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 

F. RS:  Rising stem. 

G. SWP:  Steam working pressure. 

1.4 SUBMITTALS 

A. Product Data:  For each type of valve indicated. 
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1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 

2. ASME B31.1 for power piping valves. 

3. ASME B31.9 for building services piping valves. 

C. NSF Compliance:  NSF 61 for valve materials for potable-water service. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, grooves, and weld ends. 

3. Set angle, gate, and globe valves closed to prevent rattling. 

4. Set ball and plug valves open to minimize exposure of functional surfaces. 

5. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point 

temperature.  If outdoor storage is necessary, store valves off the ground in 

watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not 

use handwheels or stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for 

system pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger. 

2. Handwheel:  For valves other than quarter-turn types. 

3. Handlever:  For quarter-turn valves NPS 6 and smaller except plug valves. 

4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for 

every 5 plug valves, for each size square plug-valve head. 
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E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Gate Valves:  With rising stem. 

2. Ball Valves:  With extended operating handle of non-thermal-conductive 

material, and protective sleeve that allows operation of valve without breaking 

the vapor seal or disturbing insulation. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 

2. Grooved:  With grooves according to AWWA C606. 

3. Solder Joint:  With sockets according to ASME B16.18. 

4. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 BRONZE ANGLE VALVES 

A. Class 125, Bronze Angle Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Hammond Valve. 

b. Milwaukee Valve Company. 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 

d. Ends:  Threaded. 

e. Stem and Disc:  Bronze. 

f. Packing:  Asbestos free. 

g. Handwheel:  Malleable iron, bronze, or aluminum. 

2.3 BRONZE BALL VALVES 

A. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. American Valve, Inc. 

b. Conbraco Industries, Inc.; Apollo Valves. 

c. Crane Co.; Crane Valve Group; Crane Valves. 

d. Hammond Valve. 

e. Lance Valves; a division of Advanced Thermal Systems, Inc. 

f. Milwaukee Valve Company. 

g. NIBCO INC. 

h. Red-White Valve Corporation. 

i. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 
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2. Description: 

a. Standard:  MSS SP-110. 

b. SWP Rating:  150 psig. 

c. CWP Rating:  600 psig. 

d. Body Design:  Two piece. 

e. Body Material:  Bronze. 

f. Ends:  Threaded. 

g. Seats:  PTFE. 

h. Stem:  Bronze. 

i. Ball:  Chrome-plated brass. 

j. Port:  Full. 

k. Class: 250 

B. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. Crane Co.; Crane Valve Group; Crane Valves. 

c. Hammond Valve. 

d. Lance Valves; a division of Advanced Thermal Systems, Inc. 

e. Milwaukee Valve Company. 

f. NIBCO INC. 

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-110. 

b. SWP Rating:  150 psig. 

c. CWP Rating:  600 psig. 

d. Body Design:  Two piece. 

e. Body Material:  Bronze. 

f. Ends:  Threaded. 

g. Seats:  PTFE. 

h. Stem:  Stainless steel. 

i. Ball:  Stainless steel, vented. 

j. Port:  Full. 

k. Class: 250 

C. Three-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. DynaQuip Controls. 

c. Hammond Valve. 

d. Milwaukee Valve Company. 

e. NIBCO INC. 

f. Red-White Valve Corporation. 
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2. Description: 

a. Standard:  MSS SP-110. 

b. SWP Rating:  150 psig. 

c. CWP Rating:  600 psig. 

d. Body Design:  Three piece. 

e. Body Material:  Bronze. 

f. Ends:  Threaded. 

g. Seats:  PTFE. 

h. Stem:  Bronze. 

i. Ball:  Chrome-plated brass. 

j. Port:  Full. 

k. Class: 250 

D. Three-Piece, Full-Port, Bronze Ball Valves with Stainless-Steel Trim: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Conbraco Industries, Inc.; Apollo Valves. 

b. Hammond Valve. 

c. Milwaukee Valve Company. 

d. NIBCO INC. 

2. Description: 

a. Standard:  MSS SP-110. 

b. SWP Rating:  150 psig. 

c. CWP Rating:  600 psig. 

d. Body Design:  Three piece. 

e. Body Material:  Bronze. 

f. Ends:  Threaded. 

g. Seats:  PTFE. 

h. Stem:  Stainless steel. 

i. Ball:  Stainless steel, vented. 

j. Port:  Full. 

k. Class: 250 

2.4 BRONZE LIFT CHECK VALVES 

A. Class 125, Lift Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Crane Co.; Crane Valve Group; Jenkins Valves. 

c. Crane Co.; Crane Valve Group; Stockham Division. 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 

b. CWP Rating:  200 psig. 
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c. Body Design:  Vertical flow. 

d. Body Material:  ASTM B 61 or ASTM B 62, bronze. 

e. Ends:  Threaded. 

f. Disc:  Bronze. 

2.5 BRONZE SWING CHECK VALVES 

A. Class 125, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. American Valve, Inc. 

b. Crane Co.; Crane Valve Group; Crane Valves. 

c. Crane Co.; Crane Valve Group; Jenkins Valves. 

d. Crane Co.; Crane Valve Group; Stockham Division. 

e. Hammond Valve. 

f. Kitz Corporation. 

g. Milwaukee Valve Company. 

h. NIBCO INC. 

i. Powell Valves. 

j. Red-White Valve Corporation. 

k. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

l. Zy-Tech Global Industries, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 3. 

b. CWP Rating:  200 psig. 

c. Body Design:  Horizontal flow, Y pattern. 

d. Body Material:  ASTM B 62, bronze. 

e. Ends:  Threaded. 

f. Disc:  Bronze. 

B. Class 150, Bronze Swing Check Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. American Valve, Inc. 

b. Crane Co.; Crane Valve Group; Crane Valves. 

c. Crane Co.; Crane Valve Group; Jenkins Valves. 

d. Crane Co.; Crane Valve Group; Stockham Division. 

e. Kitz Corporation. 

f. Milwaukee Valve Company. 

g. NIBCO INC. 

h. Red-White Valve Corporation. 

i. Zy-Tech Global Industries, Inc. 

2. Description: 

a. Standard:  MSS SP-80, Type 3. 

b. CWP Rating:  300 psig. 
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c. Body Design:  Horizontal flow. 

d. Body Material:  ASTM B 62, bronze. 

e. Ends:  Threaded. 

f. Disc:  Bronze. 

2.6 BRONZE GLOBE VALVES 

A. Class 125, Bronze Globe Valves with Bronze Disc: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Crane Co.; Crane Valve Group; Crane Valves. 

b. Crane Co.; Crane Valve Group; Stockham Division. 

c. Hammond Valve. 

d. Kitz Corporation. 

e. Milwaukee Valve Company. 

f. NIBCO INC. 

g. Powell Valves. 

h. Red-White Valve Corporation. 

i. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

j. Zy-Tech Global Industries, Inc. 

k. Conbraco 

l. Apollo 

2. Description: 

a. Standard:  MSS SP-80, Type 1. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM B 62, bronze with integral seat and screw-in bonnet. 

d. Ends:  Threaded or solder joint. 

e. Stem and Disc:  Bronze. 

f. Packing:  Asbestos free. 

g. Handwheel:  Malleable iron, bronze, or aluminum. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  

Remove special packing materials, such as blocks, used to prevent disc movement 

during shipping and handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats 

made accessible by such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check 

bolting for proper size, length, and material.  Verify that gasket is of proper size, that 
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its material composition is suitable for service, and that it is free from defects and 

damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow 

service, maintenance, and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

E. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 

2. Center-Guided and Plate-Type Check Valves:  In horizontal or vertical position, 

between flanges. 

3. Lift Check Valves:  With stem upright and plumb. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into 

service but before final adjusting and balancing.  Replace valves if persistent leaking 

occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball or butterfly valves. 

2. Throttling Service Globe, angle, ball or butterfly valves. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types 

of valves with higher SWP classes or CWP ratings may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint 

valve-end option is indicated in valve schedules below. 

3.5 LOW-PRESSURE, COMPRESSED-AIR VALVE SCHEDULE (150 PSIG OR LESS) 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

GENERAL-DUTY VALVES FOR PLUMBING PIPING  22 05 23 - 9 

2. Ball Valves:  One, Two, or Three piece, full, regular or reduced port, with brass, 

bronze or stainless-steel trim. 

3. Bronze Lift Check Valves:  Class 125, bronze disc. 

4. Bronze Swing Check Valves:  Class 125, bronze disc. 

3.6 DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 

2. Bronze Angle Valves:  Class 125 or Class 150, bronze disc. 

3. Ball Valves:  One, Two or Three piece, full, bronze with bronze or stainless-steel 

trim. 

4. Bronze Swing Check Valves:  Class 125 or Class 150, bronze disc. 

5. Bronze Globe Valves:  Class 125 or Class 150, bronze disc. 

 END OF SECTION 
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SECTION 22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes the following hangers and supports for plumbing system piping 

and equipment: 

1. Steel pipe hangers and supports. 

2. Trapeze pipe hangers. 

3. Metal framing systems. 

4. Thermal-hanger shield inserts. 

5. Fastener systems. 

6. Pipe positioning systems. 

7. Equipment supports. 

B. Related Sections include the following: 

1. Division 05 Section "Metal Fabrications" for structural-steel shapes and plates for 

trapeze hangers for pipe and equipment supports. 

2. Division 21 Section "Water-Based Fire-Suppression Systems" for pipe hangers for 

fire-suppression piping. 

3. Division 22 Section "Expansion Fittings and Loops for Plumbing Piping" for pipe 

guides and anchors. 

4. Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and 

Equipment" for vibration isolation devices. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society for The Valve and Fittings Industry Inc. 

B. Terminology:  As defined in MSS SP-90, "Guidelines on Terminology for Pipe Hangers 

and Supports." 

1.4 PERFORMANCE REQUIREMENTS 

A. Design supports for multiple pipes, including pipe stands, capable of supporting 

combined weight of supported systems, system contents, and test water. 

B. Design equipment supports capable of supporting combined operating weight of 

supported equipment and connected systems and components. 
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C. Seismic Performance:  Plumbing equipment, hangers and supports shall withstand the 

effects of earthquake motions determined according to SEI/ASCE 7 and with the 

requirements specified in Section 220548 “Vibration and Seismic Controls for Plumbing 

Piping and Equipment. 

1. For components with a seismic importance factor of 1.0 the term "withstand" 

means "the system will remain in place without separation of any parts when 

subjected to the seismic forces specified." 

2. For components with a seismic importance factor of 1.5 the term "withstand" 

means "the system will remain in place without separation of any parts when 

subjected to the seismic forces specified and the system will be fully operational 

after the seismic event." 

1.5 SUBMITTALS 

A. Product Data:  For the following: 

1. Steel pipe hangers and supports. 

2. Thermal-hanger shield inserts. 

3. Powder-actuated fastener systems. 

4. Pipe positioning systems. 

5. Mechanical Anchors: ICC-ES Evaluation Reports validating 8Cracked Concrete9 
testing per A.C. 193 must be provided for anchors resisting seismic loads and/or 

supporting life- safety systems including fire sprinkler systems.  

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show 

fabrication and installation details and include calculations for the following: 

1. Trapeze pipe hangers.  Include Product Data for components. 

2. Metal framing systems.  Include Product Data for components. 

3. Equipment supports. 

C. Welding certificates. 

D. Delegated-Design Submittal: 

1. Design calculations and detailed fabrication and assembly of pipe anchors and 

alignment guides, hangers and supports for multiple pipes, expansion joints and 

loops, and attachments of the same to the building structure. 

2. Locations of pipe anchors and alignment guides and expansion joints and loops. 

3. Locations of and details for penetrations, including sleeves and sleeve seals for 

exterior walls, floors, basement, and foundation walls. 

4. Seismic calculations and detailed analysis: Indicate fabrication and 

arrangement.  Detail attachments of restraints to the restrained items and to the 

structure.  Show attachment locations, methods, and spacings.  Identify 

components, list their strengths, and indicate directions and values of forces 

transmitted to the structure during seismic events.  Indicate association with 

vibration isolation devices.  Project specific design documentation and 

calculations shall be prepared and stamped by a registered professional 

engineer who is responsible for the seismic restraint design and who is licensed in 

the state where the project is being constructed (ASCE 7, 13.2.1.1). 
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1.6 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural 

Welding Code--Steel.", AWS D1.4, "Structural Welding Code--Reinforcing Steel." and 

ASME Boiler and Pressure Vessel Code:  Section IX. 

B. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 

2. AWS D1.2, "Structural Welding Code--Aluminum." 

3. AWS D1.4, "Structural Welding Code--Reinforcing Steel." 

4. ASME Boiler and Pressure Vessel Code:  Section IX. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 

apply to product selection: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the manufacturers specified. 

2.2 STEEL PIPE HANGERS AND SUPPORTS 

A. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components.  Refer to 

Part 3 "Hanger and Support Applications" Article for where to use specific hanger and 

support types. 

B. Manufacturers: 

1. Anvil International. 

2. AAA Technology & Specialties Co., Inc. 

3. Bergen-Power Pipe Supports. 

4. B-Line Systems, Inc.; a division of Cooper Industries. 

5. Carpenter & Paterson, Inc. 

6. Empire Industries, Inc. 

7. ERICO/Michigan Hanger Co. 

8. Globe Pipe Hanger Products, Inc. 

9. Grinnell Corp. 

10. GS Metals Corp. 

11. National Pipe Hanger Corporation. 

12. PHD Manufacturing, Inc. 

13. PHS Industries, Inc. 

14. Piping Technology & Products, Inc. 

15. Tolco Inc. 

16. Simpson Strong-Tie Co. 

C. Galvanized, Metallic Coatings:  Pregalvanized or hot dipped. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 
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E. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion for 

support of bearing surface of piping. 

2.3 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly 

made from structural-steel shapes with MSS SP-58 hanger rods, nuts, saddles, and U-

bolts. 

2.4 METAL FRAMING SYSTEMS 

A. Description:  MFMA-3, shop- or field-fabricated pipe-support assembly made of steel 

channels and other components. 

B. Manufacturers: 

1. Anvil International. 

2. B-Line Systems, Inc.; a division of Cooper Industries. 

3. ERICO/Michigan Hanger Co.; ERISTRUT Div. 

4. GS Metals Corp. 

5. Hilti, Inc. 

6. Power-Strut Div.; Tyco International, Ltd. 

7. Thomas & Betts Corporation. 

8. Tolco Inc. 

9. Unistrut Corp.; Tyco International, Ltd. 

C. Coatings:  Manufacturer's standard finish unless bare metal surfaces are indicated. 

D. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

2.5 THERMAL-HANGER SHIELD INSERTS 

A. Description:  100-psig- minimum, compressive-strength insulation insert encased in 

sheet metal shield. 

B. Manufacturers: 

1. Carpenter & Paterson, Inc. 

2. ERICO/Michigan Hanger Co. 

3. PHS Industries, Inc. 

4. Pipe Shields, Inc. 

5. Rilco Manufacturing Company, Inc. 

6. Value Engineered Products, Inc. 

C. Insulation-Insert Material for Cold Piping:  Water-repellent treated, ASTM C 533, Type I 

calcium silicate with vapor barrier. 

D. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I 

calcium silicate. 
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E. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference 

of pipe. 

F. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

G. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below 

ambient air temperature. 

2.6 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland 

cement concrete with pull-out, tension, and shear capacities appropriate for 

supported loads and building materials where used. 

1. Manufacturers: 

a. Hilti, Inc. 

b. MKT Fastening, LLC. 

c. Powers Fasteners. 

d. Simpson Strong-Tie Co. 

B. Mechanical-Expansion Anchors and Concrete Screws:  Insert-wedge-type stainless 

steel, for use in hardened portland cement concrete with pull-out, tension, and shear 

capacities appropriate for supported loads and building materials where used. For 

anchors resisting seismic loads and/or supporting life- safety systems including fire 

sprinkler systems, Anchors shall have been tested for 8Cracked Concrete9 per A.C. 
193 per a valid ICC-ES Evaluation Report. Manufacturers with these anchors have 

been designated below with: 8*9 

1. Manufacturers: 

a. B-Line Systems, Inc.; a division of Cooper Industries. 

b. Empire Industries, Inc. 

c. Hilti, Inc. 

d. ITW Ramset/Red Head. 

e. MKT Fastening, LLC. 

f. Powers Fasteners. 

g. Simpson Strong-Tie Co. * 

2.7 PIPE POSITIONING SYSTEMS 

A. Description:  IAPMO PS 42, system of metal brackets, clips, and straps for positioning 

piping in pipe spaces for plumbing fixtures for commercial applications. 

B. Manufacturers: 

1. C & S Mfg. Corp. 

2. HOLDRITE Corp.; Hubbard Enterprises. 

3. Samco Stamping, Inc. 
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2.8 EQUIPMENT SUPPORTS 

A. Description:  Welded, shop- or field-fabricated equipment support made from 

structural-steel shapes. 

2.9 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36/A 36M, steel plates, shapes, and bars; black and 

galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, 

nonshrink and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 

2. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT APPLICATIONS 

A. Specific hanger and support requirements are specified in Sections specifying piping 

systems and equipment. 

B. Comply with MSS SP-69 for pipe hanger selections and applications that are not 

specified in piping system Sections. 

C. Use hangers and supports with galvanized, metallic coatings for piping and 

equipment that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where 

attachments are in direct contact with copper tubing. 

E. Use padded hangers for piping that is subject to scratching. 

F. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 

specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 

insulated stationary pipes, NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of 120 to 450 deg F pipes, 

NPS 4 to NPS 16, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 

pipes, NPS 3/4 to NPS 24, requiring clamp flexibility and up to 4 inches of 

insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes, NPS 1/2 to 

NPS 24, if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes, NPS 1/2 to NPS 4, to allow off-

center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of 

noninsulated stationary pipes, NPS 3/4 to NPS 8. 
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7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated 

stationary pipes, NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated stationary 

pipes, NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of 

noninsulated stationary pipes, NPS 1/2 to NPS 2. 

10. Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type 11):  For 

suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8. 

11. Extension Hinged or 2-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 

noninsulated stationary pipes, NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24):  For support of heavy pipes, NPS 1/2 to NPS 30. 

13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 

contraction. 

14. Pipe Saddle Supports (MSS Type 36):  For support of pipes, NPS 4 to NPS 36, with 

steel pipe base stanchion support and cast-iron floor flange. 

15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes, NPS 4 to NPS 36, with 

steel pipe base stanchion support and cast-iron floor flange and with U-bolt to 

retain pipe. 

16. Adjustable, Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for 

pipes, NPS 2-1/2 to NPS 36, if vertical adjustment is required, with steel pipe base 

stanchion support and cast-iron floor flange. 

17. Single Pipe Rolls (MSS Type 41):  For suspension of pipes, NPS 1 to NPS 30, from 2 

rods if longitudinal movement caused by expansion and contraction might 

occur. 

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes, NPS 2-1/2 to 

NPS 20, from single rod if horizontal movement caused by expansion and 

contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes, NPS 2 to NPS 42, if 

longitudinal movement caused by expansion and contraction might occur but 

vertical adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes, NPS 2 to NPS 24, if 

small horizontal movement caused by expansion and contraction might occur 

and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes, NPS 2 to 

NPS 30, if vertical and lateral adjustment during installation might be required in 

addition to expansion and contraction. 

G. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers, NPS 3/4 to 

NPS 20. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers, 

NPS 3/4 to NPS 20, if longer ends are required for riser clamps. 

H. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in 

piping system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 

3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 

4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types 

of building attachments. 
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5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations. 

I. Building Attachments:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18 or Simpson Blue Banger 

Concrete insert with UL & FM approvals):  For upper attachment to suspend pipe 

hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 

construction to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of 

beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of 

beams. 

5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if 

loads are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23):  For structural shapes. 

7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required 

tangent to flange edge. 

8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel 

I-beams for heavy loads. 

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel 

I-beams for heavy loads, with link extensions. 

11. Malleable Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 

12. Welded-Steel Brackets:  For support of pipes from below, or for suspending from 

above by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 

b. Medium (MSS Type 32):  1500 lb. 

c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 

14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is 

required. 

15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

J. Saddles and Shields:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 

1. Steel Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 

insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by 

manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

K. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in 

piping system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping 

movement. 
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2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not 

exceed 1-1/4 inches. 

3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41 roll hanger with 

springs. 

4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 

expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit 

variability factor to 25 percent to absorb expansion and contraction of piping 

system from hanger. 

6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 

variability factor to 25 percent to absorb expansion and contraction of piping 

system from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit 

variability factor to 25 percent to absorb expansion and contraction of piping 

system from trapeze support. 

8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of 

stress from one support to another support, critical terminal, or connected 

equipment.  Include auxiliary stops for erection, hydrostatic test, and load-

adjustment capability.  These supports include the following types: 

a. Horizontal (MSS Type 54):  Mounted horizontally. 

b. Vertical (MSS Type 55):  Mounted vertically. 

c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze 

member. 

L. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are 

not specified in piping system Sections. 

M. Comply with MFMA-102 for metal framing system selections and applications that are 

not specified in piping system Sections. 

N. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 

attachments where required in concrete construction. 

O. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support 

supply and waste piping for plumbing fixtures. 

3.2 HANGER AND SUPPORT INSTALLATION 

A. Comply with SEI/ASCE 7 and with requirements for seismic-restraint devices in 

Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment." 

B. Steel Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 

supports, clamps, and attachments as required to properly support piping from 

building structure. 

C. Trapeze Pipe Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Arrange for 

grouping of parallel runs of horizontal piping and support together on field-fabricated 

trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size 

or install intermediate supports for smaller diameter pipes as specified above for 

individual pipe hangers. 
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2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads being 

supported.  Weld steel according to AWS D1.1. 

D. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping and 

support together on field-assembled metal framing systems. 

E. Thermal-Hanger Shield Installation:  Install in pipe hanger or shield for insulated piping. 

F. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or concrete 

slabs less than 4 inches thick in concrete after concrete is placed and completely 

cured.  Use operators that are licensed by powder-actuated tool manufacturer.  

Install fasteners according to powder-actuated tool manufacturer's operating 

manual. Powder actuated fasteners shall not be used for seismic bracing 

attachments. 

2. Install mechanical-expansion anchors in concrete after concrete is placed and 

completely cured.  Install fasteners according to manufacturer's written 

instructions. For anchors resisting seismic loads and/or supporting life-safety 

systems including fire sprinkler systems, anchors shall have been tested for 

8Cracked Concrete9 per A.C. 193 and shall have a valid ICC-ES Evaluation Report 

G. Pipe Positioning System Installation:  Install support devices to make rigid supply and 

waste piping connections to each plumbing fixture.  Refer to Division 22 Section 

"Plumbing Fixtures" for plumbing fixtures. 

H. Install hangers and supports complete with necessary inserts, bolts, rods, nuts, 

washers, and other accessories. 

I. Equipment Support Installation:  Fabricate from welded-structural-steel shapes. 

J. Install hangers and supports to allow controlled thermal and seismic movement of 

piping systems, to permit freedom of movement between pipe anchors, and to 

facilitate action of expansion joints, expansion loops, expansion bends, and similar 

units. 

K. Install lateral bracing with pipe hangers and supports to prevent swaying. 

L. Install building attachments within concrete slabs or attach to structural steel.  Install 

additional attachments at concentrated loads, including valves, flanges, and 

strainers, NPS 2-1/2  and larger and at changes in direction of piping.  Install concrete 

inserts before concrete is placed; fasten inserts to forms and install reinforcing bars 

through openings at top of inserts. 

M. Load Distribution:  Install hangers and supports so piping live and dead loads and 

stresses from movement will not be transmitted to connected equipment. 

N. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and so 

maximum pipe deflections allowed by ASME B31.9 (for building services piping) are 

not exceeded. 

O. Insulated Piping:  Comply with the following: 

1. Attach clamps and spacers to piping. 
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a. Piping Operating above Ambient Air Temperature:  Clamp may project 

through insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger 

shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits according to ASME B31.9 for building 

services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 

indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  

Shields shall span an arc of 180 degrees. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 

b. NPS 4:  12 inches long and 0.06 inch thick. 

c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick. 

d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick. 

e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger:  Include wood inserts. 

6. Insert Material:  Length at least as long as protective shield. 

7. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.3 EQUIPMENT SUPPORTS 

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to 

support equipment above floor. 

B. Grouting:  Place grout under supports for equipment and make smooth bearing 

surface. 

C. Provide lateral bracing, to prevent swaying, for equipment supports. For applications 

where seismic bracing is required, 8Cracked Concrete9 expansion anchors or 
concrete screws tested per A.C. 193 must be provided for seismic bracing 

anchorage where post-installed anchors are required. 

3.4 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and 

equipment supports. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that 

cannot be shop welded because of shipping size limitations. 
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C. Field Welding:  Comply with AWS D1.1 procedures for shielded metal arc welding, 

appearance and quality of welds, and methods used in correcting welding work, 

and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and 

contours of welded surfaces match adjacent contours. 

3.5 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and 

to achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches . 

3.6 PAINTING 

A. Touch Up:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 

immediately after erecting hangers and supports.  Use same materials as used for 

shop painting.  Comply with SSPC-PA 1 requirements for touching up field-painted 

surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touch Up:  Cleaning and touchup painting of field welds, bolted connections, and 

abraded areas of shop paint on miscellaneous metal are specified in Division 09 

painting Sections. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and 

apply galvanizing-repair paint to comply with ASTM A 780. 

 END OF SECTION 
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SECTION 22 05 48 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes the following restraints and vibration isolation as defined in 

Section 230548 <Vibration Isolation and Seismic Controls for HVAC= for the following: 

1. Plumbing Piping. 

2. Plumbing Equipment. 

PART 2 - PRODUCTS 

2.1 (NOT USED) 

PART 3 - EXECUTION 

3.1 (NOT USED) 

END OF SECTION 
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SECTION 22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 
2. Warning signs and labels. 
3. Pipe labels. 
4. Stencils. 
5. Valve tags. 
6. Warning tags. 
7. Ceiling grid 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For color, letter style, and graphic representation required for each identification 
material and device. 

C. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the proposed 
content for each label. 

D. Valve numbering scheme. 

E. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 
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PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 
1/16 inch thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 
3. Background Color:  Blue. 
4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 
5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 
6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 
for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 
size of principal lettering. 

7. Fasteners:  Stainless-steel rivets or self-tapping screws. 
8. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 

B. Label Content:  Include equipment's Drawing designation or unique equipment number, 
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the 
Specification Section number and title where equipment is specified. 

C. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch 
bond paper.  Tabulate equipment identification number and identify Drawing numbers where 
equipment is indicated (plans, details, and schedules), plus the Specification Section number 
and title where equipment is specified.  Equipment schedule shall be included in operation 
and maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/16 
inch thick, and having predrilled holes for attachment hardware. 

B. Letter Color:  Black. 

C. Background Color:  Yellow. 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 2-
1/2 by 3/4 inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 
lettering. 

G. Fasteners:  Stainless-steel rivets or self-tapping screws. 

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with substrate. 
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I. Label Content:  Include caution and warning information, plus emergency notification 
instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering 
indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of 
pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive backing. 

D. Pipe Label Contents:  Include identification of piping service using same designations or 
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 
directions, or as separate unit on each pipe label to indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.4 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; and minimum letter 
height of 3/4 inch for access panel and door labels, equipment labels, and similar operational 
instructions. 

1. Stencil Material:  Fiberboard or metal. 
2. Stencil Paint:  Exterior, gloss, alkyd enamel black unless otherwise indicated.  Paint may 

be in pressurized spray-can form. 
3. Identification Paint:  Exterior, alkyd enamel in colors according to ASME A13.1 unless 

otherwise indicated. 

2.5 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation and 
1/2-inch numbers. 

1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped 
holes for attachment hardware. 

2. Fasteners:  Brass wire-link or beaded chain; or S-hook. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve 
number, piping system, system abbreviation (as shown on valve tag), location of valve (room 
or space), normal-operating position (open, closed, or modulating), and variations for 
identification.  Mark valves for emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 
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2.6 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of plasticized card 
stock with matte finish suitable for writing. 

1. Size:  3 by 5-1/4 inches minimum. 
2. Fasteners:  Brass grommet and wire. 
3. Nomenclature:  Large-size primary caption such as "DANGER," "CAUTION," or "DO NOT 

OPERATE." 
4. Color:  Yellow background with black lettering. 

2.7 CEILING GRID 

A. Provide valve identification for all plumbing and med gas valves located above the ceiling on the 
ceiling grid below the valve. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification 
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and 
encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping is specified in Division 09. 

B. Stenciled Pipe Label Option:  Stenciled labels may be provided instead of manufactured pipe 
labels, at Installer's option.  Install stenciled pipe labels, complying with ASME A13.1, on 
each piping system. 

1. Identification Paint:  Use for contrasting background. 
2. Stencil Paint:  Use for pipe marking. 

C. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; 
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and 
exterior exposed locations as follows: 

1. Near each valve and control device. 
2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch. 
3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 
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4. At access doors, manholes, and similar access points that permit view of concealed 
piping. 

5. Near major equipment items and other points of origination and termination. 
6. Spaced at maximum intervals of 25 feet along each main run. Branch piping & piping in 

congested areas are to have labels spaced at maximum intervals of 6 feet. 
7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 
8. On hard lid ceilings where piping enters and exits the room. 

D. Pipe Label Color Schedule: 

1. Low-Pressure, Compressed-Air Piping: 

a. Background Color:  Comply with ASME A13.1. 
b. Letter Color:  Comply with ASME A13.1. 

2. Medium-Pressure, Compressed-Air Piping: 

a. Background Color:  Comply with ASME A13.1. 
b. Letter Color:  Comply with ASME A13.1. 

3. Domestic Water Piping: 

a. Background Color:  Comply with ASME A13.1. 
b. Letter Color:  Comply with ASME A13.1. 

4. Sanitary Waste and Storm Drainage Piping: 

a. Background Color:  Comply with ASME A13.1. 
b. Letter Color:  Comply with ASME A13.1. 

3.4 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves 
within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-
watering hose connections; and similar roughing-in connections of end-use fixtures and units.  
List tagged valves in a valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and 
with captions similar to those indicated in the following subparagraphs: 

1. Valve-Tag Size and Shape: 

a. Cold Water:  1-1/2 inches, round. 
b. Hot Water:  1-1/2 inches, round. 
c. Low-Pressure Compressed Air:  1-1/2 inches, round. 
d. High-Pressure Compressed Air:  1-1/2 inches, round. 

2. Valve-Tag Color: 

a. Cold Water:  Comply with ASME A13.1. 
b. Hot Water:  Comply with ASME A13.1. 
c. Low-Pressure Compressed Air:  Comply with ASME A13.1. 
d. High-Pressure Compressed Air:  Comply with ASME A13.1. 
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3. Letter Color: 

a. Cold Water:  Comply with ASME A13.1. 
b. Hot Water:  Comply with ASME A13.1. 
c. Low-Pressure Compressed Air:  Comply with ASME A13.1. 
d. High-Pressure Compressed Air:  Comply with ASME A13.1. 

3.5 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items where 
required. 

 END OF SECTION 
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SECTION 22 07 19 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 

2. Domestic hot-water piping. 

3. Domestic recirculating hot-water piping. 

4. Roof drains and rainwater leaders. 

5. Supplies and drains for handicap-accessible lavatories and sinks 3.1 

1.3 DEFINITIONS: 

A. Refer to Section 220500 <Common Work Results for Plumbing=. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, 

water-vapor permeance thickness, and jackets (both factory- and field-applied, if 

any). 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1:  For adhesives and sealants, documentation 

including printed statement of VOC content and chemical components. 

2. Laboratory Test Reports for Credit IEQ 4:  For adhesives and sealants, 

documentation indicating that product complies with the testing and product 

requirements of the California Department of Health Services' "Standard Practice 

for the Testing of Volatile Organic Emissions from Various Sources Using Small-

Scale Environmental Chambers." 

C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 

work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each 

type of insulation and hanger. 

2. Detail attachment and covering of heat tracing inside insulation. 

3. Detail insulation application at pipe expansion joints for each type of insulation. 
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4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for 

each type of insulation. 

5. Detail removable insulation at piping specialties, equipment connections, and 

access panels. 

6. Detail application of field-applied jackets. 

7. Detail application at linkages of control devices. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of 

insulation materials, sealers, attachments, cements, and jackets, with requirements 

indicated.  Include dates of tests and test methods employed. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an 

apprenticeship program or another craft training program certified by the 

Department of Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by 

testing identical products according to ASTM E 84 by a testing agency acceptable to 

authorities having jurisdiction.  Factory label insulation and jacket materials and 

adhesive, mastic, tapes, and cement material containers, with appropriate markings 

of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-

developed index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-

developed index of 150 or less. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with 

appropriate ASTM standard designation, type and grade, and maximum use 

temperature. 

1.8 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 

application.  Before preparing piping Shop Drawings establish and maintain 

clearance requirements for installation of insulation and field-applied jackets and 

finishes and for space required for maintenance. 
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C. Coordinate installation and testing of heat tracing. 

1.9 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing.  Insulation application may begin on segments that 

have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in 

each area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping 

Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and 

"Outdoor, Underground Piping Insulation Schedule" articles for where insulating 

materials shall be applied. 

B. Insulation for below-ambient service requires a vapor-barrier. 

C. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

D. Products that come in contact with stainless steel shall have a leachable chloride 

content of less than 50 ppm when tested according to ASTM C 871. 

E. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795. 

F. Foam insulation materials shall not use CFC or HCFC blowing agents in the 

manufacturing process. 

G. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  

Comply with ASTM C 534, Type I for tubular materials. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aerocel. 

b. Armacell LLC; AP Armaflex. 

c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

H. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting 

resin.  Comply with ASTM C 553:  

1. Type II and ASTM C 1290, Factory-applied jacket requirements are specified in 

"Factory-Applied Jackets" Article.  

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
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b. Johns Manville; Microlite. 

c. Knauf Insulation; Friendly Feel Duct Wrap. 

d. Manson Insulation Inc.; Alley Wrap. 

e. Owens Corning; SOFTR All-Service Duct Wrap. 

I. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Fibrex Insulations Inc.; Coreplus 1200. 

b. Johns Manville; Micro-Lok. 

c. Knauf Insulation; 1000-Degree Pipe Insulation. 

d. Manson Insulation Inc.; Alley-K. 

e. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 Deg F  Materials:  Mineral or glass fibers bonded with a thermosetting 

resin.  Comply with ASTM C 547, Type I, Grade A,  

a. Without factory-applied jacket with factory-applied ASJ-SSL.  Factory-

applied jacket requirements are specified in "Factory-Applied Jackets" 

Article.  

J. Prefabricated Thermal Insulating Fitting Covers:  Comply with ASTM C 450 for dimensions 

used in preforming insulation to cover valves, elbows, tees, and flanges. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Ramco Insulation, Inc.; Super-Stik. 

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 

ASTM C 449. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 

bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aeroseal. 

b. Armacell LLC; Armaflex 520 Adhesive. 

http://www.specagent.com/LookUp/?uid=123456822470&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822473&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822474&mf=04&src=wd
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c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75. 

d. K-Flex USA; R-373 Contact Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70. 

d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A 

for bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-20. 

d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

E. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; 739, Dow Silicone. 

b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 

c. P.I.C. Plastics, Inc.; Welding Adhesive. 

d. Speedline Corporation; Polyco VP Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 

with MIL-PRF-19565C, Type II. 

http://www.specagent.com/LookUp/?uid=123456822477&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822477&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822478&mf=04&src=wd
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1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below-ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm  at 43-mil  

dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F . 

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 

5. Color:  White. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for indoor use on below-ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-30. 

b. Eagle Bridges - Marathon Industries; 501. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-35. 

d. Mon-Eco Industries, Inc.; 55-10. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm  at 35-mil  dry film thickness. 

3. Service Temperature Range:  0 to 180 deg F. 

4. Solids Content:  ASTM D 1644, 44 percent by volume and 62 percent by weight. 

5. Color:  White. 

D. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below-ambient 

services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Encacel. 

b. Eagle Bridges - Marathon Industries; 570. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 60-95/60-96. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm  at 30-mil  dry film thickness. 

3. Service Temperature Range:  Minus 50 to plus 220 deg F . 

4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight. 

5. Color:  White. 

E. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient 

services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-10. 

b. Eagle Bridges - Marathon Industries; 550. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50. 

d. Mon-Eco Industries, Inc.; 55-50. 

e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch  dry film 

thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F . 

4. Solids Content:  60 percent by volume and 66 percent by weight. 

5. Color:  White. 

2.5 SEALANTS 

A. ASJ Flashing Sealants and PVC Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 

4. Service Temperature Range:  Minus 40 to plus 250 deg F . 

5. Color:  White. 

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  

When factory-applied jackets are indicated, comply with the following: 

1. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered 

by a removable protective strip; complying with ASTM C 1136, Type I. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 

forming.  Thickness is indicated in field-applied jacket schedules. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Johns Manville; Zeston. 

b. P.I.C. Plastics, Inc.; FG Series. 

c. Proto Corporation; LoSmoke. 
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d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 

3. Color:  PVC, white: 30 mils thick.. 

4. Factory-fabricated fitting covers to match jacket if available; otherwise, field 

fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, 

flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, 

and P-trap and supply covers for lavatories. 

C. Metal Jacket: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Metal Jacketing Systems. 

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing. 

c. RPR Products, Inc.; Insul-Mate. 

2. Aluminum Jacket:  Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, 

or 5005, Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing or factory cut and rolled to 

size. 

b. Finish and thickness are indicated in field-applied jacket schedules. 

c. Moisture Barrier for Indoor Applications:  1-mil-  thick, heat-bonded 

polyethylene and kraft paper. 3-mil-  thick, heat-bonded polyethylene and 

kraft paper. 

d. Moisture Barrier for Outdoor Applications:  3-mil-  thick, heat-bonded 

polyethylene and kraft paper.  

 

e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 

2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 

3) Tee covers. 

4) Flange and union covers. 

5) End caps. 

6) Beveled collars. 

7) Valve covers. 

8) Field fabricate fitting covers only if factory-fabricated fitting covers 

are not available. 

2.8 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic 

adhesive, complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following: 
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a. ABI, Ideal Tape Division; 428 AWF ASJ. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 

c. Compac Corporation; 104 and 105. 

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 

3. Thickness:  11.5 mils. 

4. Adhesion:  90 ounces force/inch  in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch  in width. 

7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic 

adhesive; suitable for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 370 White PVC tape. 

b. Compac Corporation; 130. 

c. Venture Tape; 1506 CW NS. 

2. Width:  2 inches. 

3. Thickness:  6 mils. 

4. Adhesion:  64 ounces force/inch  in width. 

5. Elongation:  500 percent. 

6. Tensile Strength:  18 lbf/inch  in width. 

C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 488 AWF. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 

c. Compac Corporation; 120. 

d. Venture Tape; 3520 CW. 

2. Width:  2 inches. 

3. Thickness:  3.7 mils. 

4. Adhesion:  100 ounces force/inch  in width. 

5. Elongation:  5 percent. 

6. Tensile Strength:  34 lbf/inch  in width.  

2.9 SECUREMENTS 

A. Staples:  Outward-clinching insulation staples, nominal 3/4-inch-  wide, stainless steel or 

Monel. 

2.10 PROTECTIVE SHIELDING GUARDS 

A. Protective Shielding Pipe Covers: 
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1. Manufacturers:  Subject to compliance with requirements provide products by 

one of the following: 

a. Engineered Brass Company. 

b. Insul-Tect Products Co.; a subsidiary of MVG Molded Products. 

c. McGuire Manufacturing. 

d. Plumberex. 

e. Truebro; a brand of IPS Corporation. 

f. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation. 

2. Description:  Manufactured plastic wraps for covering plumbing fixture hot- and 

cold-water supplies and trap and drain piping.  Comply with Americans with 

Disabilities Act (ADA) requirements.  

B. Protective Shielding Piping Enclosures: 

1. Manufacturers:  Subject to compliance with requirements provide products by 

one of the following: 

a. Truebro; a brand of IPS Corporation. 

b. Zurn Industries, LLC; Tubular Brass Plumbing Products Operation. 

2. Description:  Manufactured plastic enclosure for covering plumbing fixture hot- 

and cold-water supplies and trap and drain piping.  Comply with ADA 

requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 

tolerances and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials 

that will adversely affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with 

requirements for heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in 

contact with stainless-steel surfaces, use demineralized water. 
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3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 

surfaces; free of voids throughout the length of piping including fittings, valves, and 

specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 

required for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  

Install accessories that do not corrode, soften, or otherwise attack insulation or jacket 

in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 

specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 

hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment 

to structure.  Taper and seal ends at attachment to structure with vapor-barrier 

mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation 

to insulation inserts with adhesive or sealing compound recommended by 

insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install 

shields over jacket, arranged to protect jacket from tear or puncture by hanger, 

support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage 

rate and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both 

edges of strip, spaced 4 inches  o.c. 
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3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with 

longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-

sealing lap.  Staple laps with outward clinching staples along edge at: 

a.  2 inches o.c. 

b. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material 

manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 

joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 

nominal thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and 

cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 

areas.  Extend patches at least 4 inches  beyond damaged areas.  Adhere, staple, 

and seal patches similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

4. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 

insulation, install insulation for outdoor applications tightly joined to indoor 

insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches  below 

top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation 

flush with sleeve seal.  Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 

continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 
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insulation, install insulation for outdoor applications tightly joined to indoor 

insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing 

at least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  

Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 

continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for 

firestopping and fire-resistive joint sealers. 

F. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in 

Section 078413 "Penetration Firestopping." 

3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where 

more specific requirements are specified in various pipe insulation material installation 

articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties 

with continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made 

from same material and density as adjacent pipe insulation.  Each piece shall be 

butted tightly against adjoining piece and bonded with adhesive.  Fill joints, 

seams, voids, and irregular surfaces with insulating cement finished to a smooth, 

hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of 

same material and thickness as used for adjacent pipe.  Cut sectional pipe 

insulation to fit.  Butt each section closely to the next and hold in place with tie 

wire.  Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 

same material, density, and thickness as used for adjacent pipe.  Overlap 

adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker.  For valves, insulate up to 

and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, 

seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 

same material, density, and thickness as used for adjacent pipe.  Overlap 

adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker.  Fill joints, seams, and 

irregular surfaces with insulating cement.  Insulate strainers so strainer basket 

flange or plug can be easily removed and replaced without damaging the 
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insulation and jacket.  Provide a removable reusable insulation cover.  For below-

ambient services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe 

insulation.  Overlap adjoining pipe insulation by not less than two times the 

thickness of pipe insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat 

with a mastic.  Install vapor-barrier mastic for below-ambient services and a 

breather mastic for above-ambient services.  Reinforce the mastic with fabric-

reinforcing mesh.  Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible 

install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  

Terminate ends with PVC end caps.  Tape PVC covers to adjoining insulation 

facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union."  

Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure 

temperature taps, test connections, flow meters, sensors, switches, and transmitters on 

insulated pipes.  Shape insulation at these connections by tapering it to and around 

the connection with insulating cement and finish with finishing cement, mastic, and 

flashing sealant. 

D. Install removable insulation covers at locations indicated.  Installation shall conform to 

the following: 

1. Make removable flange and union insulation from sectional pipe insulation of 

same thickness as that on adjoining pipe.  Install same insulation jacket as 

adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend 

insulation from flanges or union long at least two times the insulation thickness 

over adjacent pipe insulation on each side of flange or union.  Secure flange 

cover in place with stainless-steel or aluminum bands.  Select band material 

compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, 

except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting 

of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its 

attached insulation, to flanges with tie wire.  Extend insulation at least 2 inches  

over adjacent pipe insulation on each side of valve.  Fill space between flange or 

union cover and pipe insulation with insulating cement.  Finish cover assembly 

with insulating cement applied in two coats.  After first coat is dry, apply and 

trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 

surfaces with a metal jacket. 

3.6 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 
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1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 

insulation of same thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 

being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 

being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation 

when available. 

2. When preformed valve covers are not available, install cut sections of pipe and 

sheet insulation to valve body.  Arrange insulation to permit access to packing 

and to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 

4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 

air to surface being insulated. 

3.7 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and 

tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 

protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure 

laps with outward clinched staples at 6 inches  o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not 

staple longitudinal tabs.  Instead, secure tabs with additional adhesive as 

recommended by insulation material manufacturer and seal with vapor-barrier 

mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber blanket 

insulation. 
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4. Install jacket material with manufacturer's recommended adhesive, overlap 

seams at least 1 inch , and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation 

when available. 

2. When preformed insulation elbows and fittings are not available, install mitered 

sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  

Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation 

when available. 

2. When preformed sections are not available, install mitered sections of pipe 

insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 

without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.8 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch  overlap at longitudinal seams and 

end joints.  Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under 

lap and the finish bead along seam and joint edge. 

B. Where metal jackets are indicated, install with 2-inch  overlap at longitudinal seams 

and end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints 

with weatherproof sealant recommended by insulation manufacturer.  Secure jacket 

with stainless-steel bands 12 inches  o.c. and at end joints. 

3.9 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 

identified for each piping system and pipe size range.  If more than one material is 

listed for a piping system, selection from materials listed is Contractor's option. 

B. Insulation shall have a k value that meets the minimum requirements of the latest 

International Energy Conservation Code (IECC). 

C. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the 

following: 

1. Drainage piping located in crawl spaces. 

2. Underground piping. 

3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 
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3.10 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water: 

1. NPS 1-1/2  and Smaller:  Insulation shall be one of the following; 

a. Flexible Elastomeric:  

1) 1/2  inch  thick  

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  

1) 1/2  inch thick   

2. NPS 2  and Larger:  Insulation shall be one of the following:  

a. Flexible Elastomeric:  

1) 1/2 inches  thick.  

b. Mineral-Fiber, Preformed Pipe Insulation: 

1)  1/2 inches  thick.  

B. Domestic Hot and Recirculated Hot Water: 

1. NPS 1-1/2  and Smaller:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  

1) 1 inch thick.  

 

2. NPS 2 and Larger:  Insulation shall be the following: 

  

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  

1) 1-1/2 inches thick  

C. Domestic Chilled Water (Potable): 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1 inch    thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch    thick. 

D. Storm water and Overflow: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1/2 inch thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1/2 inch thick. 

E. Roof Drain and Overflow Drain Bodies: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1/2 inch    thick. 

b. Mineral-Fiber, Blanket Insulation, Type I:  1/2 inch thick. 

c. Drain Manufacturer’s Pre-formed bowl Insulation:  1/2 inch thick. 
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F. Sanitary Waste Piping Where Heat Tracing Is Installed: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1-1/2 inches thick. 

G. Floor Drains, Traps, and Sanitary Drain Piping within 10 Feet  of Drain Receiving 

Condensate and Equipment Drain Water below 60 Deg F : 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:   

1) 3/4 inch thick.  

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:   

1)  3/4 inch thick. 

 

H. Hot Service Drains: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe, Type I or II:  1 inch  thick. 

I. Hot Service Vents: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe, Type I or II:  1 inch thick. 

3.11 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Domestic Water Piping: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  2 inches    thick. 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick. 

B. Domestic Hot and Recirculated Hot Water: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick. 

C. Sanitary Waste Piping Where Heat Tracing Is Installed: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  2 inches thick. 

D. Hot Service Drains: 
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1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type I:  1 inch thick. 

E. Hot Service Vents: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe Insulation, Type II:  1 inch thick. 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install 

the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 

1. None. 

D. Piping, Exposed: 

 

1. PVC: 

a. PVC, white: 30 mils thick.  

3.13 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install 

the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 

1. None. 

D. Piping, Exposed:  

1. Aluminum, Stucco Embossed:  0.016 inch  thick. 

3.14 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET 

A. For underground direct-buried piping applications, install underground direct-buried 

jacket over insulation material. 

 END OF SECTION 
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SECTION 22 11 16 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Aboveground domestic water pipes, tubes, and fittings inside buildings. 

B. Related Requirements: 

1. Division 22 Section "Facility Water Distribution Piping" for water-service piping 

outside the building from source to the point where water-service piping enters 

the building. 

1.3 SEISMIC REQUIREMENTS 

A. Seismic Performance: Pipe hangers and supports shall withstand the effects of 

earthquake motions determined according to SEI/ASCE 7 and with the requirements 

specified in Section 230548 "Vibration and Seismic Controls for HVAC."  

1. For piping with a seismic importance factor of 1.0 the term "withstand" means "the 

system will remain in place without separation of any parts when subjected to the 

seismic forces specified." 

2. For piping with a seismic importance factor of 1.5 the term "withstand" means "the 

system will remain in place without separation of any parts when subjected to the 

seismic forces specified and the system will be fully operational after the seismic 

event." 

1.4 ACTION SUBMITTALS 

A. Product Data:  For transition fittings and dielectric fittings. 

  

B. Delegated-Design Submittal: 

1. Design calculations and detailed fabrication and assembly of pipe anchors and 

alignment guides, hangers and supports for multiple pipes, expansion joints and 

loops, and attachments of the same to the building structure. 

2. Locations of pipe anchors and alignment guides and expansion joints and loops. 
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3. Locations of and details for penetrations, including sleeves and sleeve seals for 

exterior walls, floors, basement, and foundation walls. 

1.5 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

1.6 FIELD CONDITIONS 

A. Interruption of Existing Water Service:  Do not interrupt water service to facilities 

occupied by Owner or others unless permitted under the following conditions and then 

only after arranging to provide temporary water service according to requirements 

indicated: 

1. Notify Construction Manager or owner no fewer than two days in advance of 

proposed interruption of water service.  

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 

fitting materials, and joining methods for specific services, service locations, and pipe 

sizes. 

B. Potable-water piping and components shall comply with NSF 14 and NSF 61.  Plastic 

piping components shall be marked with "NSF-pw." 

C. All piping shall be American made and tested; no import pipe will be permitted. 

D. All exposed water supply piping in toilet rooms, custodial rooms and kitchens shall be 

chromium plated. 

E. All piping installed in or passing through a plenum must be plenum rated, fire wrapped, 

or installed in a metal conduit. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type K and ASTM B 88, Type L water tube, drawn 

temper. 

B. Soft Copper Tube:  ASTM B 88, Type K and ASTM B 88, Type L water tube, annealed 

temper. 

C. Cast-Copper, Solder-Joint Fittings:  ASME B16.18, pressure fittings. 

D. Wrought-Copper, Solder-Joint Fittings:  ASME B16.22, wrought-copper pressure fittings. 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 

 

  

DOMESTIC WATER PIPING   22 11 16 - 3  

E. Bronze Flanges:  ASME B16.24, Class 150, with solder-joint ends. 

F. Copper Unions: 

1. MSS SP-123. 

2. Cast-copper-alloy, hexagonal-stock body. 

3. Ball-and-socket, metal-to-metal seating surfaces. 

4. Solder-joint or threaded ends. 

G. Appurtenances for Grooved-End Copper Tubing: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Victaulic Company. 

2.3 PIPING JOINING MATERIALS 

A. Pipe-Flange Gasket Materials: 

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch thick or ASME B16.21, nonmetallic 

and asbestos free unless otherwise indicated. 

2. Full-face or ring type unless otherwise indicated. 

B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise 

indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys. 

D. Flux:  ASTM B 813, water flushable. 

E. Brazing Filler Metals:  AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for 

general-duty brazing unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Comply with requirements in Division 31 Section "Earth Moving" for excavating, 

trenching, and backfilling. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement 

of domestic water piping.  Indicated locations and arrangements are used to size pipe 

and calculate friction loss, expansion, and other design considerations.  Install piping as 

indicated unless deviations to layout are approved on coordination drawings. 

B. Install shutoff valve immediately upstream of each dielectric fitting. 
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C. Install domestic water piping with 0.25 percent slope downward toward drain and 

plumb. 

D. Install seismic restraints on piping.  Comply with SEI/ASCE 7 and with requirements for 

seismic-restraint devices in Division 22 Section "Vibration and Seismic Controls for 

Plumbing Piping and Equipment." 

E. Install piping concealed from view and protected from physical contact by building 

occupants unless otherwise indicated and except in equipment rooms and service 

areas. 

F. Install piping indicated to be exposed and piping in equipment rooms and service 

areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless 

specifically indicated otherwise. 

G. Install piping above accessible ceilings to allow sufficient space for ceiling panel 

removal, and coordinate with other services occupying that space. 

H. Install piping to permit valve servicing. 

I. Install nipples, unions, special fittings, and valves with pressure ratings the same as or 

higher than the system pressure rating used in applications below unless otherwise 

indicated. 

J. Install piping free of sags and bends. 

K. Install fittings for changes in direction and branch connections. 

L. Install unions in copper tubing at final connection to each piece of equipment, 

machine, and specialty. 

M. Install pressure gages on suction and discharge piping for each plumbing pump and 

packaged booster pump.  Comply with requirements for pressure gages in Division 22 

Section "Meters and Gages for Plumbing Piping." 

N. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for 

Plumbing Piping." 

O. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing 

Piping." 

3.3 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings 

before assembly. 

C. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  

Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 

and restore full ID.  Join pipe fittings and valves as follows: 
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1. Apply appropriate tape or thread compound to external pipe threads. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are 

corroded or damaged. 

D. Brazed Joints for Copper Tubing:  Comply with CDA's "Copper Tube Handbook," "Brazed 

Joints" chapter. 

E. Soldered Joints for Copper Tubing:  Apply ASTM B 813, water-flushable flux to end of 

tube.  Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube 

Handbook." 

F. Flanged Joints:  Select appropriate asbestos-free, nonmetallic gasket material in size, 

type, and thickness suitable for domestic water service.  Join flanges with gasket and 

bolts according to ASME B31.9. 

G. Joints for Dissimilar-Material Piping:  Make joints using adapters compatible with 

materials of both piping systems. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices in Division 22 Section "Vibration 

and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger, support products, and installation in 

Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping:  MSS Type 8 or 42, clamps. 

2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 

b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe 

rolls.  Support pipe rolls on trapeze. 

4. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 

inch. 

E. Install hangers for copper tubing with the following maximum horizontal spacing and 

minimum rod diameters: 

1. NPS 3/4 and Smaller:  60 inches with 3/8-inch rod. 

2. NPS 1 and NPS 1-1/4:  72 inches with 3/8-inch rod. 

3. NPS 1-1/2 and NPS 2:  96 inches with 3/8-inch rod. 

4. NPS 2-1/2:  108 inches with 1/2-inch rod. 

5. NPS 3 to NPS 5:  10 feet with 1/2-inch rod. 

6. NPS 6:  10 feet with 5/8-inch rod. 

7. NPS 8:  10 feet with 3/4-inch rod. 
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F. Install supports for vertical copper tubing every 10 feet. 

G. Support piping and tubing not listed in this article according to MSS SP-69 and 

manufacturer's written instructions. 

3.5 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for service 

and maintenance. 

C. Connect domestic water piping to water-service piping with shutoff valve; extend and 

connect to the following: 

1. Plumbing Fixtures:  Cold- and hot-water-supply piping in sizes indicated, but not 

smaller than that required by plumbing code.  Comply with requirements for 

connection sizes in Division 22 plumbing fixture Sections. 

2. Equipment:  Cold- and hot-water-supply piping as indicated, but not smaller than 

equipment connections.  Provide shutoff valve and union for each connection.  

Use flanges instead of unions for NPS 2-1/2 and larger. 

3.6 IDENTIFICATION 

A. Identify system components.  Comply with requirements for identification materials and 

installation in Division 22 Section "Identification for Plumbing Piping and Equipment." 

B. Label pressure piping with system operating pressure. 

3.7 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been 

inspected and approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day 

before inspection must be made.  Perform tests specified below in 

presence of authorities having jurisdiction: 

1) Roughing-in Inspection:  Arrange for inspection of piping before 

concealing or closing in after roughing in and before setting fixtures. 

2) Final Inspection:  Arrange for authorities having jurisdiction to observe 

tests specified in "Piping Tests" Subparagraph below and to ensure 

compliance with requirements. 

c. Reinspection:  If authorities having jurisdiction find that piping will not pass 

tests or inspections, make required corrections and arrange for 

reinspection. 

d. Reports:  Prepare inspection reports and have them signed by authorities 

having jurisdiction. 
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2. Piping Tests: 

a. Fill domestic water piping.  Check components to determine that they are 

not air bound and that piping is full of water. 

b. Test for leaks and defects in new piping and parts of existing piping that 

have been altered, extended, or repaired.  If testing is performed in 

segments, submit a separate report for each test, complete with diagram 

of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping 

uncovered and unconcealed until it has been tested and approved.  

Expose work that was covered or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psigabove operating 

pressure, without exceeding pressure rating of piping system materials.  

Isolate test source and allow it to stand for four hours.  Leaks and loss in test 

pressure constitute defects that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion 

thereof until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and 

inspections. 

C. Prepare test and inspection reports. 

3.8 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 

2. Open shutoff valves to fully open position. 

3. Open throttling valves to proper setting. 

4. Adjust balancing valves in hot-water-circulation return piping to provide 

adequate flow. 

a. Manually adjust ball-type balancing valves in hot-water-circulation return 

piping to provide hot-water flow in each branch. 

b. Adjust calibrated balancing valves to flows indicated. 

5. Remove plugs used during testing of piping and for temporary sealing of piping 

during installation. 

6. Remove and clean strainer screens.  Close drain valves and replace drain plugs. 

7. Remove filter cartridges from housings and verify that cartridges are as specified 

for application where used and are clean and ready for use. 

8. Check plumbing specialties and verify proper settings, adjustments, and 

operation. 

3.9 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, 

or repaired before using. 
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2. Use purging and disinfecting procedures prescribed by authorities having 

jurisdiction; if methods are not prescribed, use procedures described in either 

AWWA C651 or AWWA C652 or follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not 

appear at outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 

50 ppm of chlorine.  Isolate with valves and allow to stand for 24 

hours. 

2) Fill system or part thereof with water/chlorine solution with at least 

200 ppm of chlorine.  Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming 

from system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 

e. Submit water samples in sterile bottles to authorities having jurisdiction. 

B. Clean non-potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, 

or repaired before using. 

2. Use purging procedures prescribed by authorities having jurisdiction or; if methods 

are not prescribed, follow procedures described below: 

a. Flush piping system with clean, potable water until dirty water does not 

appear at outlets. 

b. Submit water samples in sterile bottles to authorities having jurisdiction.  

Repeat procedures if biological examination shows contamination. 

C. Prepare and submit reports of purging and disinfecting activities.  Include copies of 

water-sample approvals from authorities having jurisdiction. 

D. Clean interior of domestic water piping system.  Remove dirt and debris as work 

progresses. 

3.10 PIPING SCHEDULE 

A. Some piping types and sizes mentioned in this section may not be used on this project. 

B. Transition and special fittings with pressure ratings at least equal to piping rating may be 

used in applications below unless otherwise indicated. 

C. Flanges and unions may be used for aboveground piping joints unless otherwise 

indicated. 

D. All exposed water supply piping in toilet rooms, custodial rooms and kitchens shall be 

chromium plated. 

E. Aboveground domestic water piping, NPS 2and smaller, shall be  the following: 
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1. Hard copper tube, ASTM B 88, Type L; cast- copper, solder-joint fittings; and 

soldered joints. 

F. Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be  the following: 

1. Hard copper tube, ASTM B 88, Type L; cast- copper, brazed-joint fittings; and 

brazed joints. 

3.11 VALVE SCHEDULE 

A. Drawings indicate valve types to be used.  Where specific valve types are not 

indicated, the following requirements apply: 

1. Shutoff Duty:  Use ball for piping NPS 3 and smaller.  Use butterfly or ball, with 

flanged ends for piping NPS 4 and larger. 

2. Throttling Duty:  Use ball valves for piping NPS 2 and smaller.  Use butterfly or ball 

valves with flanged ends for piping NPS 2-1/2 and larger. 

3. Hot-Water Circulation Piping, Balancing Duty:  Calibrated balancing valves. 

4. Drain Duty:  Hose-end drain valves. 

B. Use check valves to maintain correct direction of domestic water flow to and from 

equipment. 

 END OF SECTION 
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SECTION 22 11 19 - DOMESTIC WATER PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following domestic water piping specialties: 

1. Vacuum breakers. 

2. Backflow preventers. 

3. Water pressure-reducing valves. 

4. Balancing valves. 

5. Strainers. 

6. Outlet boxes. 

7. Hose bibbs. 

8. Drain valves. 

9. Water hammer arresters. 

B. Related Sections include the following: 

1. Division 22 Section "Meters and Gages for Plumbing Piping" for thermometers, 

pressure gages, and flow meters in domestic water piping. 

2. Division 22 Section "Emergency Plumbing Fixtures" for water tempering 

equipment. 

1.3 PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressure for Domestic Water Piping Specialties:  125 psig, unless 

otherwise indicated. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Diagram power, signal, and control wiring. 

C. Field quality-control test reports. 

D. Operation and Maintenance Data:  For domestic water piping specialties to include in 

emergency, operation, and maintenance manuals. 
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1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 

and marked for intended use. 

B. NSF Compliance: 

1. Comply with NSF 14, "Plastics Piping Components and Related Materials," for 

plastic domestic water piping components. 

2. Comply with NSF 61, "Drinking Water System Components - Health Effects; 

Sections 1 through 9." 

PART 2 - PRODUCTS 

2.1 VACUUM BREAKERS 

A. Pipe-Applied, Atmospheric-Type Vacuum Breakers: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Ames Co. 

b. Cash Acme. 

c. Conbraco Industries, Inc. 

d. FEBCO; SPX Valves & Controls. 

e. Rain Bird Corporation. 

f. Toro Company (The); Irrigation Div. 

g. Watts Industries, Inc.; Water Products Div. 

h. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1001. 

3. Size:  NPS 1/4 to NPS 3, as required to match connected piping. 

4. Body:  Bronze. 

5. Inlet and Outlet Connections:  Threaded. 

6. Finish:  Chrome plated. 

B. Hose-Connection Vacuum Breakers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Arrowhead Brass Products, Inc. 

b. Cash Acme. 

c. Conbraco Industries, Inc. 

d. MIFAB, Inc. 

e. Prier Products, Inc. 

f. Watts Industries, Inc.; Water Products Div. 

g. Woodford Manufacturing Company. 

h. Zurn Plumbing Products Group; Light Commercial Operation. 

i. Zurn Plumbing Products Group; Wilkins Div. 
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2. Standard:  ASSE 1011. 

3. Body:  Bronze, nonremovable, with manual drain. 

4. Outlet Connection:  Garden-hose threaded complying with ASME B1.20.7. 

5. Finish:  Chrome or nickel plated. 

C. Pressure Vacuum Breakers: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Ames Co. 

b. Conbraco Industries, Inc. 

c. FEBCO; SPX Valves & Controls. 

d. Flomatic Corporation. 

e. Toro Company (The); Irrigation Div. 

f. Watts Industries, Inc.; Water Products Div. 

g. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1020. 

3. Operation:  Continuous-pressure applications. 

4. Pressure Loss:  5 psig maximum, through middle 1/3 of flow range. 

5. Accessories: 

a. Valves:  Ball type, on inlet and outlet. 

D. Spill-Resistant Vacuum Breakers: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Conbraco Industries, Inc. 

b. Watts Industries, Inc.; Water Products Div. 

2. Standard:  ASSE 1056. 

3. Operation:  Continuous-pressure applications. 

4. Accessories: 

a. Valves:  Ball type, on inlet and outlet. 

2.2 BACKFLOW PREVENTERS 

A. Reduced-Pressure-Principle Backflow Preventers: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Ames Co. 

b. FEBCO; SPX Valves & Controls. 

c. Flomatic Corporation. 

d. Watts Industries, Inc.; Water Products Div. 

e. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1013. 
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3. Operation:  Continuous-pressure applications. 

4. Pressure Loss:  12 psig maximum, through middle 1/3 of flow range. 

5. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with 

AWWA C550 or that is FDA approved] for NPS 2-1/2 and larger. 

6. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and 

larger. 

7. Accessories: 

a. Valves:  Ball type with threaded ends on inlet and outlet of NPS 2 and 

smaller; outside screw and yoke gate-type with flanged ends on inlet and 

outlet of NPS 2-1/2 and larger. 

b. Air-Gap Fitting:  ASME A112.1.2, matching backflow-preventer connection. 

B. Double-Check Backflow-Prevention Assemblies: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Ames Co. 

b. Conbraco Industries, Inc. 

c. FEBCO; SPX Valves & Controls. 

d. Flomatic Corporation. 

e. Watts Industries, Inc.; Water Products Div. 

f. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1015. 

3. Operation:  Continuous-pressure applications, unless otherwise indicated. 

4. Pressure Loss:  5 psig maximum, through middle 1/3 of flow range. 

5. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with 

AWWA C550 or that is FDA approved for NPS 2-1/2 and larger. 

6. End Connections:  Threaded for NPS 2 and smaller; [flanged] <Insert type> for 

NPS 2-1/2 and larger. 

7. Accessories: 

a. Valves:  Ball type with threaded ends on inlet and outlet ofNPS 2 and 

smaller; outside screw and yoke gate-type with flanged ends on inlet and 

outlet of NPS 2-1/2 and larger. 

C. Dual-Check-Valve Backflow Preventers: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Cash Acme. 

b. Conbraco Industries, Inc. 

c. FEBCO; SPX Valves & Controls. 

d. Flomatic Corporation. 

e. Ford Meter Box Company, Inc. (The). 

f. Honeywell Water Controls. 

g. McDonald, A. Y. Mfg. Co. 

h. Mueller Co.; Water Products Div. 

i. Watts Industries, Inc.; Water Products Div. 

j. Zurn Plumbing Products Group; Wilkins Div. 
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2. Standard:  ASSE 1024. 

3. Operation:  Continuous-pressure applications. 

4. Body:  Bronze with union inlet. 

2.3 WATER PRESSURE-REDUCING VALVES 

A. Water Regulators: (Direct Type) 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Cash Acme. 

b. Conbraco Industries, Inc. 

c. Honeywell Water Controls. 

d. Watts Industries, Inc.; Water Products Div. 

e. Zurn Plumbing Products Group; Wilkins Div. 

2. Standard:  ASSE 1003. 

3. Pressure Rating:  Initial working pressure of 150 psig. 

4. Body:  Bronze, provide chrome-plated finish if connected to chrome plated or 

stainless steel piping for NPS 2 and smaller; cast iron with interior lining complying 

with AWWA C550 or that is FDA approved for NPS 2-1/2 and NPS 3. 

5. Valves for Booster Heater Water Supply:  Include integral bypass. 

6. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and 

NPS 3. 

2.4 BALANCING VALVES 

A. Copper-Alloy Calibrated Balancing Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Armstrong International, Inc. 

b. Flo Fab Inc. 

c. ITT Industries; Bell & Gossett Div. 

d. NIBCO INC. 

e. TAC Americas. 

f. Taco, Inc. 

g. Victaulic 

h. Watts Industries, Inc.; Water Products Div. 

i. Nexus 

j. Bell & Gossett 

2. Type:  Ball or Y-pattern globe valve with two readout ports and memory setting 

indicator. 

3. Body:  bronze, 

4. Size:  Same as connected piping, but not larger than NPS 2. 

5. Accessories:  Meter hoses, fittings, valves, differential pressure meter, and carrying 

case. 
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2.5 STRAINERS FOR DOMESTIC WATER PIPING 

A. Y-Pattern Strainers: 

1. Pressure Rating:  Class 250 

2. Body:  Bronze for NPS 2 and smaller; cast iron with interior lining complying with 

AWWA C550 or FDA-approved, epoxy coating and for NPS 2-1/2 and larger. 

3. End Connections:  Threaded for NPS 2 and smaller; flanged for NPS 2-1/2 and 

larger. 

4. Screen:  Stainless steel with round perforations, unless otherwise indicated. 

5. Perforation Size: 

a. Strainers NPS 2 and Smaller:  0.020 inch. 

6. Drain: Factory-installed, hose-end drain valve. 

7. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Armstrong International, Inc. 

b. Flo Fab Inc. 

c. ITT Industries; Bell & Gossett Div. 

d. NIBCO INC. 

e. TAC Americas. 

f. Taco, Inc. 

g. Victaulic 

h. Watts Industries, Inc.; Water Products Div. 

i. Nexus 

j. Bell & Gossett 

2.6 OUTLET BOXES 

A. Icemaker Outlet Boxes: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Acorn Engineering Company. 

b. Guy Gray Manufacturing Co., Inc. 

c. IPS Corporation. 

d. LSP Products Group, Inc. 

e. Oatey. 

f. Plastic Oddities; a division of Diverse Corporate Technologies. 

g. Symmons Industries, Inc. 

h. Watts Industries, Inc.; Water Products Div. 

i. Whitehall Manufacturing; a div. of Acorn Engineering Company. 

j. Zurn Plumbing Products Group; Light Commercial Operation. 

2. Mounting:  Recessed. 

3. Material and Finish:  Enameled-steel or epoxy-painted-steel or plastic box and 

faceplate. 
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4. Faucet:  Combination, valved fitting or separate hot- and cold-water, valved 

fittings complying with ASME A112.18.1.  Include garden-hose thread complying 

with ASME B1.20.7 on outlets. 

5. Supply Shutoff Fittings:  NPS 1/2 gate, globe, or ball valves and NPS 1/2 copper, 

water tubing. 

6. Drain:  NPS 2 standpipe and P-trap for direct waste connection to drainage 

piping. 

7. Inlet Hoses:  Two 60-inch- long, rubber household clothes washer inlet hoses with 

female, garden-hose-thread couplings.  Include rubber washers. 

8. Drain Hose:  One 48-inch- long, rubber household clothes washer drain hose with 

hooked end. 

B. Water Outlet Boxes: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Acorn Engineering Company. 

b. IPS Corporation. 

c. LSP Products Group, Inc. 

d. Oatey. 

e. Plastic Oddities; a division of Diverse Corporate Technologies. 

2. Mounting:  Recessed. 

3. Material and Finish:  Enameled-steel or epoxy-painted-steel or plastic box and 

faceplate. 

4. Faucet:  Valved fitting complying with ASME A112.18.1.  Include NPS 1/2 or smaller 

copper tube outlet. 

5. Supply Shutoff Fitting:  NPS 1/2 gate, globe, or ball valve and NPS 1/2 copper, 

water tubing. 

2.7 HOSE BIBBS 

A. Hose Bibbs: 

1. Standard:  ASME A112.18.1 for sediment faucets. 

2. Body Material:  Bronze. 

3. Seat:  Bronze, replaceable. 

4. Supply Connections:  NPS 1/2 or NPS 3/4 threaded or solder-joint inlet. 

5. Outlet Connection:  Garden-hose thread complying with ASME B1.20.7. 

6. Pressure Rating:  125 psig. 

7. Vacuum Breaker:  Integral or field-installation, nonremovable, drainable, hose-

connection vacuum breaker complying with ASSE 1011. 

8. Finish for Equipment Rooms:  Rough bronze, or chrome or nickel plated. 

9. Finish for Service Areas:  Chrome or nickel plated. 

10. Finish for Finished Rooms:  Chrome or nickel plated. 

11. Operation for Equipment Rooms:  Wheel handle or operating key. 

12. Operation for Service Areas:  Wheel handle. 

13. Operation for Finished Rooms:  Operating key. 

14. Include operating key with each operating-key hose bibb. 

15. Include integral wall flange with each chrome- or nickel-plated hose bibb. 
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2.8 DRAIN VALVES 

A. Ball-Valve-Type, Hose-End Drain Valves: 

1. Standard:  MSS SP-110 for standard-port, two-piece ball valves. 

2. Pressure Rating:  400-psig minimum CWP. 

3. Size:  NPS 3/4. 

4. Body:  Copper alloy. 

5. Ball:  Chrome-plated brass. 

6. Seats and Seals:  Replaceable. 

7. Handle:  Vinyl-covered steel. 

8. Inlet:  Threaded or solder joint. 

9. Outlet:  Threaded, short nipple with garden-hose thread complying with 

ASME B1.20.7 and cap with brass chain. 

2.9 WATER HAMMER ARRESTERS 

A. Water Hammer Arresters: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. AMTROL, Inc. 

b. Josam Company. 

c. MIFAB, Inc. 

d. PPP Inc. 

e. Sioux Chief Manufacturing Company, Inc. 

f. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

g. Tyler Pipe; Wade Div. 

h. Watts Drainage Products Inc. 

i. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASSE 1010 or PDI-WH 201. 

3. Type:  Metal bellows or Copper tube with piston. 

4. Size:  ASSE 1010, Sizes AA and A through F or PDI-WH 201, Sizes A through F. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining 

materials, joint construction, and basic installation requirements. 

B. Install backflow preventers in each water supply to mechanical equipment and systems 

and to other equipment and water systems that may be sources of contamination.  

Comply with authorities having jurisdiction. 

1. Locate backflow preventers in same room as connected equipment or system. 

2. Install drain for backflow preventers with atmospheric-vent drain connection with 

air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation of at 

least two pipe diameters in drain piping and pipe to floor drain.  Locate air-gap 
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device attached to or under backflow preventer.  Simple air breaks are not 

acceptable for this application. 

3. Do not install bypass piping around backflow preventers. 

C. Install water control valves with inlet and outlet shutoff valves.  Install pressure gages on 

inlet and outlet. 

D. Install balancing valves in locations where they can easily be adjusted. 

E. Install Y-pattern strainers for water on supply side of each control valve, water pressure-

reducing valve, solenoid valve, and pump. 

F. Install outlet boxes recessed in wall.  Install 2-by-4-inch fire-retardant-treated-wood 

blocking wall reinforcement between studs.  Fire-retardant-treated-wood blocking is 

specified in Division 06 Section "Rough Carpentry." 

G. Install water hammer arresters in water piping according to PDI-WH 201. 

H. Install all reducing valves in an accessible space 5 feet above finished floor. 

I. Install ball valve on strainer to allow for draining. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 

indicate general arrangement of piping and specialties. 

B. Ground equipment according to Division 26 Section "Grounding and Bonding for 

Electrical Systems." 

C. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power 

Conductors and Cables." 

3.3 LABELING AND IDENTIFYING 

A. Equipment Nameplates and Signs:  Install engraved plastic-laminate equipment 

nameplate or sign on or near each of the following: 

1. Pressure vacuum breakers. 

2. Reduced-pressure-principle backflow preventers. 

3. Double-check backflow-prevention assemblies. 

4. Carbonated-beverage-machine backflow preventers. 

5. Dual-check-valve backflow preventers. 

6. Water pressure-reducing valves. 

7. Calibrated balancing valves. 

8. Outlet boxes. 

B. Distinguish among multiple units, inform operator of operational requirements, indicate 

safety and emergency precautions, and warn of hazards and improper operations, in 

addition to identifying unit.  Nameplates and signs are specified in Division 22 Section 

"Identification for Plumbing Piping and Equipment." 
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3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and prepare test reports: 

1. Test each backflow preventer according to authorities having jurisdiction and the 

device's reference standard. 

B. Remove and replace malfunctioning domestic water piping specialties and retest as 

specified above. 

3.5 ADJUSTING 

A. Set field-adjustable pressure set points of water pressure-reducing valves. 

B. Set field-adjustable flow set points of balancing valves. 

 END OF SECTION 
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SECTION 22 13 16 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 

2. Specialty pipe fittings. 

1.3 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. PVC:  Polyvinyl chloride plastic. 

1.4 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following minimum 

working pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping:  10-foot head of water.   

B. Seismic Performance:  Soil, waste, and vent piping and support and installation shall 

withstand the effects of earthquake motions determined according to SEI/ASCE 7 and 

with the requirements specified in Section 230548 "Vibration and Seismic Controls for 

HVAC."  

1. For piping with a seismic importance factor of 1.0 the term "withstand" means "the 

unit will remain in place without separation of any parts from the device when 

subjected to the seismic forces specified." 

2. For piping with a seismic importance factor of 1.5 the term "withstand" means "the 

unit will remain in place without separation of any parts from the device when 

subjected to the seismic forces specified and the unit will be fully operational 

after the seismic event." 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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1.6 INFORMATIONAL SUBMITTALS 

A. Seismic Qualification Certificates:  For waste and vent piping, accessories, and 

components, from manufacturer. 

1. Basis for Certification:  Indicate whether withstand certification is based on actual 

test of assembled components or on calculation. 

2. Detailed description of piping anchorage devices on which the certification is 

based and their installation requirements. 

B. Field quality-control reports. 

1.7 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," 

for plastic piping components.  Include marking with "NSF-dwv" for plastic drain, waste, 

and vent piping; "NSF-sewer" for plastic sewer piping; "NSF-drain" for plastic drain piping, 

and "NSF-tubular" for plastic continuous waste piping. 

1.8 PROJECT CONDITIONS 

A. Interruption of Existing Sanitary Waste Service:  Do not interrupt service to facilities 

occupied by Owner or others unless permitted under the following conditions and then 

only after arranging to provide temporary service according to requirements indicated: 

1. Notify Construction Manager no fewer than two days in advance of proposed 

interruption of sanitary waste service. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, 

fitting materials, and joining methods for specific services, service locations, and pipe 

sizes. 

2.2 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings:  All cast-iron waste, vent and sewer pipe and fittings shall conform to 

the requirements of CISPI Standard 301 and ASTM A 888. All products shall be marked 

with the collective trademark of the Cast Soil Pipe Institute and shall be listed by NSF 

International or receive prior approval of the engineer. All cast-iron pipe and fittings 

shall be American made and tested. Non-compliant import cast-iron products will not 

be permitted. Any non-compliant cast-iron product installed by the contractor on this 

project will be replaced at the contractor’s expense and shall include all repairs, 
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patching, painting and other incidental work required to return the project to its pre-

remediation state. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. AB&I Foundry 

b. Charoltte Pipe 

c. Tyler Pipe 

B. CISPI, Hubless-Piping Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. ANACO. 

b. Ideal 

c. Mission Rubber Company; a division of MCP Industries, Inc. 

d. Tyler Pipe. 

2. Standards:  ASTM C 1277 and CISPI 310. 

3. Description:  Stainless-steel corrugated shield with stainless-steel bands and 

tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

4. Listing: Couplings shall be listed by NSF International. Each coupling shall be 

embossed with the NSF seal. 

C. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Husky SD 4000. 

b. Clamp-All Corp HI-TORQ 125. 

2. Standards:  ASTM C 1277 and ASTM C 1540. 

3. Description:  Stainless-steel shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement 

of piping systems.  Indicated locations and arrangements were used to size pipe and 

calculate friction loss, expansion, pump sizing, and other design considerations.  Install 

piping as indicated unless deviations to layout are approved on coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in 

equipment rooms and service areas. 
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C. Install piping indicated to be exposed and piping in equipment rooms and service 

areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless 

specifically indicated otherwise. 

D. Install piping above accessible ceilings to allow sufficient space for ceiling panel 

removal. 

E. Install piping to permit valve servicing. 

F. Install piping at indicated slopes. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

I. Install piping to allow application of insulation. 

J. Install seismic restraints on piping.  Comply with SEI/ASCE 7 and with requirements for 

seismic-restraint devices specified in Division 22 Section "Vibration and Seismic Controls 

for Plumbing Piping and Equipment." 

K. Make changes in direction for soil and waste drainage and vent piping using 

appropriate branches, bends, and long-sweep bends.  Sanitary tees and short-sweep 

1/4 bends may be used on vertical stacks if change in direction of flow is from 

horizontal to vertical.  Use long-turn, double Y-branch and 1/8-bend fittings if two 

fixtures are installed back to back or side by side with common drain pipe.  Straight 

tees, elbows, and crosses may be used on vent lines.  Do not change direction of flow 

more than 90 degrees.  Use proper size of standard increasers and reducers if pipes of 

different sizes are connected.  Reducing size of drainage piping in direction of flow is 

prohibited. 

L. Lay buried building drainage piping beginning at low point of each system.  Install true 

to grades and alignment indicated, with unbroken continuity of invert.   

M. Install soil and waste drainage and vent piping at the following minimum slopes unless 

otherwise indicated: 

1. Building Sanitary Drain:  2 percent downward in direction of flow for piping.   

2. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow.  

3. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack.   

N. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 

Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

1. Install encasement on underground piping according to ASTM A 674 or 

AWWA C105/A 21.5. 

O. Install engineered soil and waste drainage and vent piping systems as follows: 

1. Combination Waste and Vent:  Comply with standards of authorities having 

jurisdiction. 

P. Plumbing Specialties: 
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1. Install cleanouts at grade and extend to where building sanitary drains connect 

to building sanitary sewers in sanitary drainage gravity-flow piping.  Install 

cleanout fitting with closure plug inside the building in sanitary drainage force-

main piping.  Comply with requirements for cleanouts specified in Division 22 

Section "Sanitary Waste Piping Specialties." 

2. Install drains in sanitary drainage gravity-flow piping.  Comply with requirements 

for drains specified in Division 22 Section "Sanitary Waste Piping Specialties." 

3. Install cleanout fitting with closure plug inside the building in sanitary force-main 

piping. 

Q. Do not enclose, cover, or put piping into operation until it is inspected and approved 

by authorities having jurisdiction. 

R. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for 

Plumbing Piping." 

S. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply with 

requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals 

for Plumbing Piping." 

T. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing 

Piping." 

U. Vents shall extend full size through roof and shall project minimum 18-in above the roof. 

3.2 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe 

and Fittings Handbook" for hubless-piping coupling joints. 

B. Plastic, Nonpressure-Piping, Solvent-Cement Joints:  Clean and dry joining surfaces.  

Join pipe and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and 

solvent cements. 

2. PVC Piping:  Join according to ASTM D 2855 and ASTM D 2665 Appendixes. 

3.3 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for seismic-restraint devices specified in Division 22 Section 

"Vibration and Seismic Controls for Plumbing Piping and Equipment." 

B. Comply with requirements for pipe hanger and support devices and installation 

specified in Division 22 Section "Hangers and Supports for Plumbing Piping and 

Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive 

environments.   

2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.  
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3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive 

environments.  

4. Install stainless-steel pipe support clamps for vertical piping in corrosive 

environments. 

5. Vertical Piping:  MSS Type 8 or Type 42, clamps. 

6. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less:  MSS Type 1, adjustable, steel clevis hangers. 

b. Longer Than 100 Feet:  MSS Type 43, adjustable roller hangers. 

c. Longer Than 100 Feet if Indicated:  MSS Type 49, spring cushion rolls. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer:  MSS Type 44, pipe 

rolls.  Support pipe rolls on trapeze. 

8. Base of Vertical Piping:  MSS Type 52, spring hangers. 

C. Support horizontal piping and tubing within 12 inches of each fitting and coupling or 

valve and coupling. 

D. Support vertical piping and tubing at base and at each floor. 

E. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum 

rods. 

F. Install hangers for cast-iron soil piping with the following maximum horizontal spacing 

and minimum rod diameters: 

1. NPS 1-1/2 and NPS 2:  60 inches with 3/8-inch rod. 

2. NPS 3:  60 inches with 1/2-inch rod. 

3. NPS 4 and NPS 5:  60 inches with 5/8-inchod. 

4. NPS 6 and NPS 8:  60 inches with 3/4-inch rod. 

5. NPS 10 and NPS 12:  60 inches with 7/8-inch rod. 

6. Spacing for 10-foot lengths may be increased to 10 feet.  Spacing for fittings is 

limited to 60 inches. 

G. Install supports for vertical cast-iron soil piping every 15 feet. 

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's 

written instructions. 

3.4 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping.  Use transition fitting 

to join dissimilar piping materials. 

C. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures:  Connect drainage piping in sizes indicated, but not smaller 

than required by plumbing code. 

2. Plumbing Fixtures and Equipment:  Connect atmospheric vent piping in sizes 

indicated, but not smaller than required by authorities having jurisdiction. 
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3. Plumbing Specialties:  Connect drainage and vent piping in sizes indicated, but 

not smaller than required by plumbing code. 

4. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with 

cover flush with floor. 

5. Comply with requirements for cleanouts and drains specified in Division 22 Section 

"Sanitary Waste Piping Specialties." 

6. Equipment:  Connect drainage piping as indicated.  Provide shutoff valve if 

indicated and union for each connection.  Use flanges instead of unions for 

connections NPS 2-1/2 and larger. 

D. Where installing piping adjacent to equipment, allow space for service and 

maintenance of equipment. 

E. Make fixture and equipment connections according to the following unless otherwise 

indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at 

final connection to each piece of equipment. 

3.5 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping.  Comply with requirements for 

identification specified in Division 22 Section "Identification for Plumbing Piping and 

Equipment." 

3.6 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before 

inspection must be made.  Perform tests specified below in presence of authorities 

having jurisdiction. 

1. Roughing-in Inspection:  Arrange for inspection of piping before concealing or 

closing-in after roughing-in and before setting fixtures. 

2. Final Inspection:  Arrange for final inspection by authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements. 

B. Reinspection:  If authorities having jurisdiction find that piping will not pass test or 

inspection, make required corrections and arrange for reinspection. 

C. Reports:  Prepare inspection reports and have them signed by authorities having 

jurisdiction. 

D. Test sanitary drainage and vent piping according to procedures of authorities having 

jurisdiction or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have 

been altered, extended, or repaired.  If testing is performed in segments, submit 

separate report for each test, complete with diagram of portion of piping tested. 
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2. Leave uncovered and unconcealed new, altered, extended, or replaced 

drainage and vent piping until it has been tested and approved.  Expose work 

that was covered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure:  Test drainage and vent piping except 

outside leaders on completion of roughing-in.  Close openings in piping system 

and fill with water to point of overflow, but not less than 10-foot head of water.  

From 15 minutes before inspection starts to completion of inspection, water level 

must not drop.  Inspect joints for leaks. 

4. Finished Plumbing Test Procedure:  After plumbing fixtures have been set and 

traps filled with water, test connections and prove they are gastight and 

watertight.  Plug vent-stack openings on roof and building drains where they 

leave building.  Introduce air into piping system equal to pressure of 1-inch wg.  

Use U-tube or manometer inserted in trap of water closet to measure this pressure.  

Air pressure must remain constant without introducing additional air throughout 

period of inspection.  Inspect plumbing fixture connections for gas and water 

leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion thereof, 

until satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.7 CLEANING AND PROTECTION 

A. Clean interior of piping.  Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and 

debris and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.8 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise 

indicated. 

B. Aboveground, soil and waste piping NPS 3 and smaller shall be the following:  

1. Hubless, cast-iron soil pipe and fittings CISPI hubless-piping couplings; and 

coupled joints. 

2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

C. Aboveground, soil and waste piping NPS 4 and larger shall be the following:  

1. Hubless, cast-iron soil pipe and fittings heavy-duty hubless-piping couplings; and 

coupled joints. 

2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

D. Aboveground, vent piping NPS 3 and smaller shall be the following:  

 

1. Hubless, cast-iron soil pipe and fittings CISPI hubless-piping couplings; and 

coupled joints. 

2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 
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E. Aboveground, vent piping NPS 4 and larger shall be the following: 

 

1. Hubless, cast-iron soil pipe and fittings CISPI hubless-piping couplings; and 

coupled joints. 

2. Dissimilar Pipe-Material Couplings:  Unshielded, nonpressure transition couplings. 

F. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

 END OF SECTION 
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SECTION 22 13 19 - SANITARY WASTE PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following sanitary drainage piping specialties: 

 

1. Cleanouts. 

2. Floor drains. 

3. Roof flashing assemblies. 

4. Through-penetration firestop assemblies. 

5. Miscellaneous sanitary drainage piping specialties. 

6. Flashing materials. 

B. Related Sections include the following: 

1. Division 22 Section "Storm Drainage Piping Specialties" for trench drains for storm 

water, channel drainage systems for storm water, roof drains, and catch basins. 

1.3 SEISMIC REQUIREMENTS 

A. Seismic Performance:  Plumbing equipment, hangers and supports shall withstand the 

effects of earthquake motions determined according to SEI/ASCE 7 and with the 

requirements specified in Section 220548 “Vibration and Seismic Controls for Plumbing 

Piping and Equipment. 

1.4 DEFINITIONS 

A. FOG:  Fats, oils, and greases. 

B. FRP:  Fiberglass-reinforced plastic. 

C. HDPE:  High-density polyethylene plastic. 

D. PE:  Polyethylene plastic. 

E. PP:  Polypropylene plastic. 

F. PVC:  Polyvinyl chloride plastic. 
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1.5 SUBMITTALS 

A. Product Data:  For each type of product indicated.   

B. Field quality-control test reports. 

C. Operation and Maintenance Data:  For drainage piping specialties to include in 

emergency, operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Drainage piping specialties shall bear label, stamp, or other markings of specified 

testing agency. 

B. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic 

sanitary piping specialty components. 

1.7 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  

Concrete, reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate size and location of roof penetrations. 

PART 2 - PRODUCTS 

2.1 CLEANOUTS 

A. Exposed Metal Cleanouts: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Josam Company; Josam Div. 

b. MIFAB, Inc. 

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

d. Tyler Pipe; Wade Div. 

e. Watts Drainage Products Inc. 

f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M for cast iron for cleanout test tee. 

3. Size:  Same as connected drainage piping 

4. Body Material:  Hubless, cast-iron soil pipe test tee as required to match 

connected piping. 

5. Closure:  Countersunk, brass plug. 

6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 

7. Closure:  Stainless-steel plug with seal. 

B. Metal Floor Cleanouts: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Josam Company; Josam Div. 

b. Oatey. 

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

d. Tyler Pipe; Wade Div. 

e. Watts Drainage Products Inc. 

f. Zurn Plumbing Products Group; Light Commercial Operation. 

g. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M for adjustable housing cleanout. 

3. Size:  Same as connected branch. 

4. Type:  Adjustable housing. 

5. Body or Ferrule:  Cast iron. 

6. Clamping Device:  Required. 

7. Outlet Connection:  Inside calk. 

8. Closure:  Brass plug with tapered threads. 

9. Adjustable Housing Material:  Cast iron with threads. 

10. Frame and Cover Material and Finish:  Nickel-bronze, copper alloy. 

11. Frame and Cover Shape:  Round. 

12. Top Loading Classification:  Heavy Duty. 

13. Riser:  ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to 

cleanout. 

14. Standard:  ASME A112.3.1. 

15. Size:  Same as connected branch. 

16. Housing:  Stainless steel. 

17. Closure:  Stainless steel with seal. 

18. Riser:  Stainless-steel drainage pipe fitting to cleanout. 

C. Cast-Iron Wall Cleanouts: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Josam Company; Josam Div. 

b. MIFAB, Inc. 

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

d. Tyler Pipe; Wade Div. 

e. Watts Drainage Products Inc. 

f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.36.2M.  Include wall access. 

3. Size:  Same as connected drainage piping. 

4. Body:  Hub-and-spigot, cast-iron soil pipe T-branch as required to match 

connected piping. 

5. Closure:  Countersunk, brass plug. 

6. Closure Plug Size:  Same as or not more than one size smaller than cleanout size. 

7. Wall Access:  Round, flat, chrome-plated brass or stainless-steel cover plate with 

screw. 

8. Wall Access:  Round, stainless-steel wall-installation frame and cover. 
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2.2 FLOOR DRAINS 

A. Cast-Iron Floor Drains: 

 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Josam Company; Josam Div. 

b. MIFAB, Inc. 

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc. 

d. Tyler Pipe; Wade Div. 

e. Watts Drainage Products Inc. 

f. Zurn Plumbing Products Group; Specification Drainage Operation. 

2. Standard:  ASME A112.6.3. 

3. Body Material:  Gray iron. 

4. Seepage Flange:  Required. 

5. Anchor Flange:  Not required. 

6. Outlet:  Bottom. 

7. Trap Material:  Cast iron>. 

8. Trap Pattern:  Deep-seal P-trap>. 

9. Trap Features:  Trap-seal primer valve drain connection>. 

2.3 THROUGH-PENETRATION FIRESTOP ASSEMBLIES 

A. Through-Penetration Firestop Assemblies: 

1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 

but are not limited to, the following: 

2. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. ProSet Systems Inc. 

3. Standard:  UL 1479 assembly of sleeve and stack fitting with firestopping plug. 

4. Size:  Same as connected soil, waste, or vent stack. 

5. Sleeve:  Molded PVC plastic, of length to match slab thickness and with integral 

nailing flange on one end for installation in cast-in-place concrete slabs. 

6. Stack Fitting:  ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with 

neoprene O-ring at base and gray-iron plug in thermal-release harness.  Include 

PVC protective cap for plug. 

7. Special Coating:  Corrosion resistant on interior of fittings. 

2.4 MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES 

A. Deep-Seal Traps: 

1. Description:  Cast-iron or bronze casting, with inlet and outlet matching 

connected piping and cleanout trap-seal primer valve connection. 

2. Size:  Same as connected waste piping. 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

SANITARY WASTE PIPING SPECIALTIES  22 13 19 - 5 

a. NPS 2:  4-inch- minimum water seal. 

b. NPS 2-1/2 and Larger:  5-inch- minimum water seal. 

B. Air-Gap Fittings: 

1. Standard:  ASME A112.1.2, for fitting designed to ensure fixed, positive air gap 

between installed inlet and outlet piping. 

2. Body:  Bronze or cast iron. 

3. Inlet:  Opening in top of body. 

4. Outlet:  Larger than inlet. 

5. Size:  Same as connected waste piping and with inlet large enough for 

associated indirect waste piping. 

C. Sleeve Flashing Device: 

1. Description:  Manufactured, cast-iron fitting, with clamping device, that forms 

sleeve for pipe floor penetrations of floor membrane.  Include galvanized-steel 

pipe extension in top of fitting that will extend 1 inch > above finished floor and 

galvanized-steel pipe extension in bottom of fitting that will extend through floor 

slab. 

2. Size:  As required for close fit to riser or stack piping. 

D. Stack Flashing Fittings: 

1. Description:  Counterflashing-type, cast-iron fitting, with bottom recess for 

terminating roof membrane, and with threaded or hub top for extending vent 

pipe. 

2. Size:  Same as connected stack vent or vent stack. 

2.5 FLASHING MATERIALS 

A. Lead Sheet:  ASTM B 749, Type L51121, copper bearing, with the following minimum 

weights and thicknesses, unless otherwise indicated: 

1. General Use:  4.0-lb/sq. ft., 0.0625-inch thickness. 

2. Vent Pipe Flashing:  3.0-lb/sq. ft., 0.0469-inch thickness. 

3. Burning:  6-lb/sq. ft., 0.0938-inch thickness. 

B. Elastic Membrane Sheet:  ASTM D 4068, flexible, chlorinated polyethylene, 40-mil 

minimum thickness. 

C. Fasteners:  Metal compatible with material and substrate being fastened. 

D. Metal Accessories:  Sheet metal strips, clamps, anchoring devices, and similar 

accessory units required for installation; matching or compatible with material being 

installed. 

E. Bituminous Coating:  SSPC-Paint 12, solvent-type, bituminous mastic. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with requirements for seismic-restraint devices in Section 220548 "Vibration and 

Seismic Controls for Plumbing Piping and Equipment." 

B. Refer to Division 22 Section "Common Work Results for Plumbing" for piping joining 

materials, joint construction, and basic installation requirements. 

C. Install cleanouts in aboveground piping and building drain piping according to the 

following, unless otherwise indicated: 

1. Size same as drainage piping up to NPS 4.  Use NPS 4 for larger drainage piping 

unless larger cleanout is indicated. 

2. Locate at each change in direction of piping greater than 45 degrees. 

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet 

for larger piping. 

4. Locate at base of each vertical soil and waste stack. 

D. For floor cleanouts for piping below floors, install cleanout deck plates with top flush 

with finished floor. 

E. For cleanouts located in concealed piping, install cleanout wall access covers, of types 

indicated, with frame and cover flush with finished wall. 

F. Install floor drains at low points of surface areas to be drained.  Set grates of drains flush 

with finished floor, unless otherwise indicated. 

1. Position floor drains for easy access and maintenance. 

2. Set floor drains below elevation of surrounding finished floor to allow floor 

drainage.  Set with grates depressed according to the following drainage area 

radii: 

a. Radius, 30 Inches or Less:  Equivalent to 1 percent slope, but not less than 

1/4-inch total depression. 

b. Radius, 30 to 60 Inches:  Equivalent to 1 percent slope. 

c. Radius, 60 Inches or Larger:  Equivalent to 1 percent slope, but not greater 

than 1-inch total depression. 

3. Install floor-drain flashing collar or flange so no leakage occurs between drain 

and adjoining flooring.  Maintain integrity of waterproof membranes where 

penetrated. 

4. Install individual traps for floor drains connected to sanitary building drain, unless 

otherwise indicated. 

G. Install deep-seal traps on all floor drains and other waste outlets, if indicated. 

H. Install air-gap fittings on draining-type backflow preventers and on indirect-waste 

piping discharge into sanitary drainage system. 

I. Install sleeve flashing device with each riser and stack passing through floors with 

waterproof membrane. 
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J. Install wood-blocking reinforcement for wall-mounting-type specialties. 

K. Install traps on plumbing specialty drain outlets.  Omit traps on indirect wastes unless 

trap is indicated. 

L. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations 

and within cabinets and millwork.  Use deep-pattern escutcheons if required to 

conceal protruding pipe fittings. 

3.2 CONNECTIONS 

A. Piping installation requirements are specified in other Division 22 Sections.  Drawings 

indicate general arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to equipment to allow service and maintenance. 

3.3 FLASHING INSTALLATION 

A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes 

are required.  Join flashing according to the following if required: 

1. Lead Sheets:  Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or 

thicker.  Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner. 

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in 

floors and roofs with waterproof membrane. 

1. Pipe Flashing:  Sleeve type, matching pipe size, with minimum length of 10 inches, 

and skirt or flange extending at least 8 inches around pipe. 

2. Sleeve Flashing:  Flat sheet, with skirt or flange extending at least 8 inches around 

sleeve. 

3. Embedded Specialty Flashing:  Flat sheet, with skirt or flange extending at least 8 

inches around specialty. 

C. Set flashing on floors and roofs in solid coating of bituminous cement. 

D. Secure flashing into sleeve and specialty clamping ring or device. 

E. Install flashing for piping passing through roofs with counterflashing or commercially 

made flashing fittings, according to Division 07 Section "Sheet Metal Flashing and Trim." 

F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure 

flashing into cast-iron sleeve having calking recess. 

G. Fabricate and install flashing and pans, sumps, and other drainage shapes. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 
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1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and 

retest until no leaks exist. 

2. Test and adjust controls and safeties.  Replace damaged and malfunctioning 

controls and equipment. 

3.5 PROTECTION 

A. Protect drains during remainder of construction period to avoid clogging with dirt or 

debris and to prevent damage from traffic or construction work. 

B. Place plugs in ends of uncompleted piping at end of each day or when work stops. 

 END OF SECTION 
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SECTION 23 01 00 - MECHANICAL REQUIREMENTS 

PART 1 - GENERAL 

1.1  GENERAL CONDITIONS 

A. The General Conditions of the Contract, with the amendments, supplements, forms and 

requirements in Division 01, and herewith made a part of this Division. 

B. All sections of Division 21, 22, & 23 shall comply with the Mechanical General Requirements. 

 The standards established in this section as to quality of materials and equipment, the type 

and quality of workmanship, mode of operations, safety rules, code requirements, etc., 

shall apply to all sections of this Division as though they were repeated in each Division. 

C. Mechanical equipment that is pre-purchased if any will be assigned to the Mechanical 

Contractor. By assignment to the Mechanical Contractor, the Mechanical Contractor shall 

accept and installed the equipment and provide all warrantees and guarantees as if the 

Mechanical Contractor had purchased the equipment. 

D. Construction Indoor-Air Quality Management 

1. Comply with SMACNA9s <SMACNA IAQ Guideline for Occupied Buildings under 

Construction.= 

a. If Owner authorizes use of permanent heating, cooling, and ventilating systems 

during construction period as specified in Division 01 Section <Temporary 
Facilities and Controls,= install filter media having a MERV 8 according to 
ASHRAE 52.2 at each return-air inlet for the air-handling system used during 

construction. 

b. Replace all air filters immediately prior to occupancy. 

 

2. Comply with one of the following requirements: 

a. After Construction ends, prior to occupancy and with all interior finishes 

installed, perform a building flush-out by supplying a total volume of 14000 cu. 

Ft. of outdoor air per sq. ft. of floor area while maintaining an internal 

temperature of at least 60 deg F and a relative humidity no higher than 60 

percent. 

 

b. If occupancy is desired prior to flush-out completion, the space may be 

occupied following delivery of a minimum of 3500 cu. ft. of outdoor air per sq. 

ft. of floor area to the space.  Once a space is occupied, it shall be ventilated 

at a minimum rate of 0.30 cfm per sq. ft. of outside air or the design minimum 

outside air rate determined in EQ Prerequisite 1, whichever is greater.  During 

each day of the flush-out period, ventilation shall begin a minimum of three 

hours prior to occupancy and continue during occupancy.  These conditions 

shall be maintained until a total of 14000 cu. ft./sq. ft. of outside air has been 

delivered to the space.   

E. LEED REQUIREMENT 

1. The Contractor is to submit all LEED information needed by the Design Professional to 

demonstrate that particular credits have been achieved.  In particular, credits that 

depend on knowing the cost and quantity of certain types of products cannot be 
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achieved without obtaining that information from the Contractor. These include 

renewable content, locally sourced new products, and reused products.  In 

addition, a form is provided for each installer to certify that they have not used 

adhesives, sealants, and for suppliers and installers to certify they have not used 

composite wood with prohibited VOC content.   

1.2 SCOPE OF WORK 

A. The project described herein is the Primary Children9s iMRI project.  This work shall include 

all labor, materials, equipment, fixtures, and devices for the entire mechanical work and a 

complete operating and tested installation as required for this project. 

1.3 CODES & ORDINANCES 

A. All work shall be executed in accordance with all underwriters, public utilities, local and 

state rules and regulations applicable to the trade affected.  Should any change in the 

plans and Specifications be required to comply with these regulations, the Contractor shall 

notify the Architect before the time of submitting his bid.  After entering into contract, the 

Contractor will be held to complete all work necessary to meet these requirements without 

extra expense to the Owner.  Where work required by drawings or specifications is above 

the standard required, it shall be done as shown or specified. 

B. Applicable codes: 

1. Utah Boiler and Pressure Vessel Rules and Regulations- Latest Edition 

2. International Building Code- 2018 Edition 

3. International Mechanical Code- 2018 Edition 

4. International Plumbing Code- 2018 Edition 

5. International Fire Code- 2018 Edition 

6. ASHRAE Standard 90.1 - 2016 Edition 

7. International Fuel Gas Code- 2018 Edition 

8. National Electrical Code- 2016 Edition 

9. ASHRAE Standard 62.1 – 2016 Edition 

10. ASHRAE Standard 170 – 2017 Edition 

1.4  INDUSTRY STANDARDS 

A. All work shall comply with the following standards. 

1. Associated Air Balance council (AABC) 

2. Air Conditioning and Refrigeration Institute (ARI) 

3. Air Diffusion council (ADC) 

4. Air Movement and Control Association (AMCA) 

5. American Gas Association (AGA) 

6. American National Standards Institute (ANSI) 

7. American Society of Heating, Refrigeration, and Air Conditioning Engineers (ASHRAE) 

8. American Society of Mechanical Engineers (ASME) 

9. American Society of Testing Materials (ASTM) 

10. American Water Works Association (AWWA) 

11. Cooling Tower Institute (CTI) 

12. ETL Testing Laboratories (ETL) 

13. Institute of Electrical and Electronic Engineers (IEEE) 
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14. Hydronics Institute (HI) 

15. Manufacturers Standardization Society of the Valve and Fitting Industry (MSS) 

16. National Fire Protection Association (NFPA) 

17. National Electrical Code (NEC) 

18. National Electrical Manufacturers Association (NEMA) 

19. National Electrical Safety code (NESC) 

20. Utah safety Standard (OSHA), Utah State Industrial Council. 

21. Sheet Metal and Air Conditioning Contractor9s National Association (SMACNA) 

22. Underwriters Laboratories (UL) 

23. Tubular Exchanger Manufacturers Association, Inc. (TEMA) 

24. Heat Exchanger Institute (HEI) 

25. Hydraulic Institute (HI) 

26. Thermal Insulation Manufacturer=s Association (TIMA) 

27. Scientific Apparatus Makers Association (SAMA) 

B. Compliance Verification: 

1. All items required by code or specified to conform to the ASME code shall be 

stamped with the ASME seal. 

2. Form U-1, the manufacturer=s data report for pressure vessels, is to be included in the 

Operation and Maintenance Manuals.  National Board Register (NBR) numbers shall 

be provided where required by code. 

3. Manufactured equipment which is represented by a UL classification and/or listing, 

shall bear the UL or equivalent ETL label. 

1.5 UTILITIES & FEES 

A. All fees for permits required by this work will be paid by this division with the understanding 

that any fees that are required to be paid will be reimbursed by the owner.  The contractor 

shall obtain the necessary permits to perform this work. Unless noted otherwise, all systems 

furnished and or installed by this Contractor, shall be complete with all utilities, 

components, commodities and accessories required for a fully functioning system.  This 

Contractor shall furnish smoke generators when required for testing, furnish glycol for glycol 

piping systems, full load of salt to fill brine tank for water softening system, furnish cleaners 

and water treatment additives.    

1.6 SUBMITTALS AND SHOP DRAWINGS 

A. General:  As soon as possible after the contract is awarded, but in no case more than 45 

calendar days thereafter, the Contractor shall submit to the Architect manufacturer9s data 

on products and materials to be used in the installation of mechanical systems for this 

project.  The review of the submitted data will require a minimum of 14 days. The first day 

starts after the day they are received in the engineer9s office to which the project is being 

constructed from.  If the Contractors schedule requires return of submitted literature in less 

than the allotted time, the Contractor shall accelerate his submittal delivery date.  The 

Contractor shall resubmit all items requiring re-review within 14 days of returned submittals.  

Refer to each specification section for items requiring submittal review.  If the re-submittal is 

returned a 2nd time for correction the Contractor will provide the specific equipment that is 

specified on the drawings and/or the specifications.   Written approval of the Owner's 

Representative shall be obtained before installing any such equipment or materials for the 

project.   
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B. Review by the Owner's Representative is for general conformance of the submitted 

equipment to the project specification.  In no way does such review relieve this Contractor 

of his obligation to furnish equipment and materials that comply in detail to the 

specification nor does it relieve the Contractor of his obligation to determine actual field 

dimensions and conditions that may affect his work.  Regardless of any items overlooked 

by the submittal review, the requirements of the contract drawings and specifications must 

be followed and are not waived or superseded in any way by the review. 

C. By description, catalog number, and manufacturer's names, standards of quality have 

been established by the Architect and the Engineer for certain manufactured equipment 

items and specialties that are to be furnished by this Division.  Alternate products and 

equipment may be proposed for use only if specifically named in the specifications or if 

given written prior approval in published addenda.  Design equipment is the equipment 

listed on the drawings or if not listed on the drawings is the equipment first named in the 

specifications. 

D. Submittal Format:  At the contractor9s discretion, project submittals may be in either of the 
formats described in the following paragraphs, but mixing the two formats is not 

acceptable. 

1. Electronic Submittal Format:  Identify and incorporate information in each electronic 

submittal file as follows: 

a. All items shall be submitted at one time except automatic temperature control 

drawings and seismic restraint drawings which may be submitted separately 

within 120 days of the contract award date.  Partial submittals will not be 

reviewed until the complete submittal is received. 

b. Submitted electronic file shall bear the Contractor's stamp, indicating that he 

has checked all equipment being submitted; that each item will fit into the 

available space with the accesses shown on the drawings; and, further, that 

each item conforms to the capacity and quality standards given in the 

contract documents. 

c. Submitted electronic file shall clearly indicate performance, quality, and utility 

requirements; shall show dimension and size of connection points; and shall 

include derating factors that were applied for each item of equipment to 

provide capacity at job site elevation.  Temperature control submittals shall 

include piping and wiring diagrams, sequence of operation and equipment.  

Equipment must fit into the available space with allowance for operation, 

maintenance, etc.  Factory piped and wired equipment shall include shop 

drawings for all internal wiring and piping furnished with the unit.   

d. Submitted electronic file shall clearly show all required field install wiring, 

piping, and accessory installations required by the Contractor to provide a 

complete operating system. 

e. Assemble complete submittal package into a single indexed file incorporating 

submittal requirements of a single Specification Section and transmittal form 

with links enabling navigation to each item. 

f. Name file with submittal number or other unique identifier, including revision 

identifier. 

g. Electronic file shall be completely electronically searchable or it will be 

rejected. 

h. Provide means for insertion to permanently record Contractor's review and 

approval markings and action taken by: 

1) Architect. 
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i. Transmittal Form for Electronic Submittals:   

1) Use one of the following options acceptable to the Owner; 

a) Software-generated form from electronic project management 

software. 

b) Electronic form.  

2) The Electronic Submittal shall contain the following information: 

a) Project name. 

b) Date. 

c) Name and address of Architect. 

d) Name of Construction Manager. 

e) Name of Contractor. 

f) Name of firm or entity that prepared submittal. 

g) Names of subcontractor, manufacturer, and supplier. 

h) Category and type of submittal. 

i) Submittal purpose and description. 

j) Specification Section number and title. 

k) Specification paragraph number or drawing designation and 

generic name for each of multiple items. 

l) Drawing number and detail references, as appropriate. 

m) Location(s) where product is to be installed, as appropriate. 

n) Related physical samples submitted directly. 

o) Indication of full or partial submittal. 

p) Transmittal number[, numbered consecutively]. 

q) Submittal and transmittal distribution record. 

r) Other necessary identification. 

s) Remarks. 

j. Metadata:  Include the following information as keywords in the electronic 

submittal file metadata: 

1) Project name. 

2) Number and title of appropriate Specification Section. 

3) Manufacturer name. 

4) Product name. 

E. Submittal Requirements - Submittals MUST be compiled in PDF format, organized, properly 

labeled with specification sections, and book marked.  

1. Mail physical samples to Archer Mechanical 2745 W. California Ave., Salt Lake City, 

UT 84104  

2. Submittal files larger than 25MB must be delivered to the Archer Mechanical office 

via thumb drive.   

3. Subcontractor/Vendor markups should be purple. GC markups will be blue, architect 

markups will be red, and consultant markups will be green. Any variations of sizing 

and/or performance shall be clearly indicated with an explanation of variation.  

4. Submittals must be submitted no later than two weeks from notice.   

5. Partial submittals will not be accepted.  All required test data, certifications, 

qualification data, schedules, shop drawings, test reports, etc. must be included.    

6. Substitutions not previously accepted will not be allowed in submittals.   

7. All clarifications and questions about scope of work must be submitted in RFI(s) rather 

than in submittals  

8. Specific schedule of lead times for all items that are not 8off the shelf9 must be 
submitted within 10 days of NTP. (See schedule requirements) 
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1.7 DRAWINGS AND MEASUREMENTS 

A. Construction Drawings:  The contract document drawings show the general design, 

arrangements, and extent of the system.  In certain cases, the drawings may include 

details that show more nearly exact locations and arrangements; however, the locations, 

as shown diagrammatically, are to be regarded as general. 

B. It shall be the work of this Section to make such slight alterations as may be necessary to 

make adjustable parts fit to fixed parts, leaving all complete and in proper shape when 

done.  All dimensions given on the drawings shall be verified as related to this work and 

with the Architect's office before work is started. 

C. This Section shall carefully study building sections, space, clearances, etc., and then 

provide offsets in piping or ductwork as required to accommodate the building structure 

without additional cost to the Owner.  In any case and at any time during the construction 

process, a change in location required by obstacles or the installation of other trades not 

shown on the mechanical plans shall be made without charge. 

D. The drawings shall not be scaled for roughing in measurements nor shall they be used as 

shop drawings.  Where drawings are required for these purposes or where drawings must 

be made from field measurements, the Contractor shall take the necessary measurements 

and prepare the drawings. Shop drawings of the various subcontractors shall be 

coordinated to eliminate all interferences and to provide sufficient space for the 

installation of all equipment, piping, ductwork, etc. 

E. The drawings and specifications have been prepared to supplement each other and they 

shall be interpreted as an integral unit with items shown on one and not the other being 

furnished and installed as though shown and called out on both. 

F. Coordination Drawings: The contractor shall provide coordination drawings for mechanical 

rooms, fan rooms, equipment rooms, and congested areas to eliminate conflicts with 

equipment, piping, or work of other trades.  The drawings shall be a minimum scale of 1/4 

inch= 1 foot and of such detail as may be required by the Engineer to fully illustrate the 

work.  These drawings shall include all piping, conduit, valves, equipment, and ductwork.   

G. Sheet-metal shop drawings will be required for all ductwork in the entire building.  These 

drawings will show all ductwork in the entire building and shall be coordinated with 

architectural, structural and electrical portions of the project. The contractor shall 

specifically obtain copies of the structural shop drawings and shall coordinate the 

ductwork shop drawings with approved structural members. These drawings shall be 

submitted to the engineer for review prior to any fabrication. The contractor is responsible 

for all modifications necessary to accommodate duct installation within the structural, 

architectural and electrical restrictions. These drawings, once reviewed by the engineer, 

will be made available to all mechanical, electrical, and fire sprinkler subcontractors to 

coordinate installation of their work. 

1.8 CONTRACTOR'S USE OF BUILDING EQUIPMENT 

A. The Contractor may use equipment such as electric motors, fans, heat exchangers, filters, 

etc., with the written permission of the Owner.  As each piece of equipment is used (such 

as electric motors and fans), maintenance procedures approved by the manufacturer are 

to be followed.  A careful record is to be kept of the length of the time the equipment is 
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used, maintenance procedures followed, and any difficulty encountered.  The record is to 

be submitted to the Owner upon acceptance.  All fan belts and filter media (such as 

bearings) shall be carefully inspected just prior to acceptance.  Any excessive wear noted 

shall require replacement. New filter media shall be installed in air handlers at the time 

systems are turned over to the owner. 

1.9 EXISTING CONDITIONS 

A. The Contractor shall carefully examine all existing conditions that might affect the 

mechanical system and shall compare these conditions with all drawings and 

specifications for work included under this contract.  He shall, at such time, ascertain and 

check all conditions that may affect his work.  No allowance shall subsequently be made 

in his behalf for an extra expense incurred as a result of his failure or neglect to make such 

examination.  This Contractor shall include in his bid proposal all necessary allowances to 

repair or replace any item that will remain or will be removed, and any item that will be 

damaged or destroyed by new construction.  

B. The Contractor shall remove all abandoned piping, etc., required by new construction and 

cap or plug openings.  No capping, etc., shall be exposed in occupied areas.  All openings 

of items removed shall be sealed to match adjacent surfaces. 

C. The Contractor shall verify the exact location of all existing services, utilities, piping, etc., 

and make connections to existing systems as required or as shown on the drawings.  The 

exact location of each utility line, together with size and elevation, shall be established 

before any on-site lines are installed.  Should elevation or size of existing main utility lines 

make connections to them impossible as shown on drawings, then notification of such shall 

immediately be given to the Owners Representative for a decision. 

D. Any HVAC system that is modified shall be rebalanced and recommissioned additional 

requirements. If the unit modified  serves more than the area under the current scope of 

work, the entire area served by that unit must be re-balanced and recommissioned.  

1.10 EQUIPMENT CAPACITIES 

A. Capacities shown for equipment in the specifications and on the drawings are the 

minimum acceptable.  No equipment shall be considered as an alternate that has 

capacities or performance less than that of design equipment. 

B. All equipment shall give the specified capacity and performance at the job-site elevation. 

 Manufacturers' standard ratings shall be adjusted accordingly.  All capacities and 

performances listed on drawings or in specifications are for job-site conditions. 

1.11 SEISMIC REQUIREMENTS FOR EQUIPMENT 

A. All equipment shall be furnished structurally adequate to withstand seismic forces as 

outlined in the International Building Code. Refer to section Mechanical Vibration Controls 

and Seismic Restraints.  Equipment bases shall be designed for direct attachment of 

seismic snubbers and/or seismic anchors. 
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1.12 COOPERATION WITH OTHER TRADES 

A. The Contractor shall refer to other drawings and parts of this specification that cover work 

of other trades that is carried on in conjunction with the mechanical work such that all 

work can proceed without interference resulting from lack of coordination. 

B. The Contractor shall properly size and locate all openings, chases, sleeves, equipment 

bases, and accesses.  He shall provide accurate wiring diagrams to the Electrical 

Contractor for all equipment furnished under this Division. 

C. The ceiling cavity must be carefully reviewed and coordinated with all trades.  In the event 

of conflict, the installation of the mechanical equipment and piping shall be in the 

following order:  plumbing, waste, and soil lines; supply, return, and exhaust ductwork; 

water piping; medical gases; fire protection piping; and pneumatic control piping. 

D. The mechanical Contractor shall insure that the installation of all piping, ducts and 

equipment is in compliance with Articles 110-16 and 384-4 of the National Electrical Code 

relative to proper clearances in front of and over all electrical panels and equipment.  No 

piping or ductwork will be allowed to run over electrical panel. 

1.13 RESPONSIBILITY OF CONTRACTOR 

A. The Contractor is responsible for the installation of a satisfactory piece of work in 

accordance with the true intent of the drawings and specifications.  He shall provide, as a 

part of his work and without expense, all incidental items required even though these items 

are not particularly specified or indicated.  The installation shall be made so that its several 

component parts will function together as a workable system and shall be left with all 

equipment properly adjusted and in working order.  The Contractor shall familiarize the 

Owner's Representative with maintenance and lubrication instructions as prepared by the 

Contractor and shall explain and fully instruct him relative to operating, servicing, and 

maintenance of them. 

B. If a conflict arises between the drawings and the specifications the most stringent 

procedure/action shall be followed.  A clarification to the engineer will help to determine 

the course of action to be taken. If a conflict arises between specification sections the 

engineer will determine which course of action is to be followed. 

1.14 PIPE AND DUCT OPENINGS AND EQUIPMENT RECESSES 

A. Pipe and duct chases, openings, and equipment recesses shall be provided by others only 

if shown on architectural or structural drawings.  All openings for the mechanical work, 

except where plans and specifications indicate otherwise, shall be provided as work of this 

Division.  Include openings information with coordination drawings. 

B. Whether chases, recesses, and openings are provided as work of this Division or by others, 

this Contractor shall supervise their construction and be responsible for the correct size and 

location even though detailed and dimensioned on the drawings.  This Contractor shall 

pay for all necessary cutting, repairing, and finishing if any are left out or incorrectly made. 

 All necessary openings thru existing walls, ceilings, floors, roofs, etc. shall be provided by 

this Contractor unless indicated otherwise by the drawing and/or specifications. 
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1.15 UNFIT OR DAMAGED WORK 

A. Any part of this installation that fails, is unfit, or becomes damaged during construction, 

shall be replaced or otherwise made good.  The cost of such remedy shall be the 

responsibility of this Division. 

1.16 WORKMANSHIP 

A. Workmanship shall be the best quality of its kind for the respective industries, trades, crafts, 

and practices, and shall be acceptable in every respect to the Owner's representative.  

Nothing contained herein shall relieve the Contractor from making good and perfect work 

in all details in construction. 

1.17 SAFETY REGULATION 

A. The Contractor shall comply with all local, Federal, and OSHA safety requirements in 

performance with this work.  (See General Conditions).  This Contractor shall be required to 

provide equipment, supervision, construction, procedures, and all other necessary items to 

assure safety to life and property. 

1.18 ELECTRICAL SERVICES 

A. All equipment control wiring and all automatic temperature control wiring including all 

necessary contacts, relays, and interlocks, whether low or line voltage, except power 

wiring, shall be furnished and installed as work of this Division unless shown to be furnished 

by Division 26.  All such wiring shall be in conduit as required by electrical codes. Wiring in 

the mechanical rooms, fans rooms and inaccessible ceilings and walls shall be installed in 

conduit as well. Installation of any and all wiring done under Division 21, 22 and 23 shall be 

in accordance with the requirements of Division 26, Electrical. 

B. All equipment that requires an electrical connection shall be furnished so that it will 

operate properly and deliver full capacity on the electrical service available. 

C. Refer to the electrical control equipment and wiring shown on the diagrams.  Any changes 

or additions required by specific equipment furnished shall be the complete responsibility 

of the Contractor furnishing the equipment. 

D. The Mechanical Contractor must coordinate with the Electrical Contractor to insure that all 

required components of control work are included and fully understood.  No additional 

cost shall accrue to the Owner as a result of lack of such coordination. 

1.19 WORK, MATERIALS, AND QUALITY OF EQUIPMENT 

A. Unless otherwise specified, all materials shall be new and of the best quality of their 

respective kinds and all labor shall be done in a most thorough and workmanlike manner. 

B. Products or equipment of any of the manufacturers cited herein or any of the products 

approved by the Addenda may be used.  However, where lists of products are cited 

herein, the one first listed in the design equipment used in drawings and schedules to 

establish size, quality, function, and capacity standards.  If other than design equipment is 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

MECHANICAL REQUIREMENTS    23 01 00 - 10 

used, it shall be carefully checked for access to equipment, electrical and control 

requirements, valving, and piping.  Should changes or additions occur in piping, valving, 

electrical work, etc., or if the work of other Contractors would be revised by the alternate 

equipment, the cost of all changes shall be borne as work of this Division. 

C. The Execution portions of the specifications specify what products and materials may be 

used.   Any products listed in the Product section of the specification that are not listed in 

the Execution portion of the specification may not be used without written approval by the 

Engineer.  

D. The access to equipment shown on the drawings is the minimum acceptable space 

requirements.  No equipment that reduces or restricts accessibility to this or any other 

equipment will be considered. 

E. All major items of equipment are specified in the equipment schedules on the drawings or 

in these specifications and shall be furnished complete with all accessories normally 

supplied with the catalog item listed and all other accessories necessary for a complete 

and satisfactory installation. 

F. All welders shall be certified in accordance with Section IX of the ASME Boiler and Pressure 

Vessel Code, latest Edition. 

1.20 PROTECTION AGAINST WEATHER AND STORING OF MATERIALS 

A. All equipment and materials shall be properly stored and protected against moisture, dust, 

and wind.  Coverings or other protection shall be used on all items that may be damaged 

or rusted or may have performance impaired by adverse weather or moisture conditions.  

Damage or defect developing before acceptance of the work shall be made good at the 

Contractor's expense. 

B. All open duct and pipe openings shall be adequately covered at all times. 

1.21 INSTALLATION CHECK 

A. An experienced, competent, and authorized representative of the manufacturer or 

supplier of each item of equipment indicated in the equipment schedule and the seismic 

supplier shall visit the site of the work and inspect, check, adjust if necessary, and approve 

the equipment installation.  In each case, the equipment supplier's representative shall be 

present when the equipment is placed in operation.  The equipment supplier's 

representative shall revisit the job site as often as necessary until all trouble is corrected and 

the equipment installation and operation is satisfactory to the Engineer. 

B. Each equipment supplier's representative shall furnish to the Owner, through the Engineer, 

a written report certifying that the equipment (1) has been properly installed and 

lubricated; (2) is in accurate alignment; (3) is free from any undue stress imposed by 

connecting piping or anchor bolts; and, (4) has been operated under full load conditions 

and that it operated satisfactorily. 

C. All costs for this work shall be included in the prices quoted by equipment suppliers. 
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1.22 EQUIPMENT LUBRICATION 

A. The Contractor shall properly lubricate all pieces of equipment before turning the building 

over to the Owner.  A linen tag shall be attached to each piece of equipment, showing 

the date of lubrication and the lubricant used.  No equipment shall be started until it is 

properly lubricated. 

B. Necessary time shall be spent with the Owner's Representative to thoroughly familiarize him 

with all necessary lubrications and maintenance that will be required of him. 

C. Detergent oil as used for automotive purposes shall not be used for this work. 

1.23 CUTTING AND PATCHING 

A. No cutting or drilling in structural members shall be done without written approval of the 

Architect.  The work shall be carefully laid out in advance, and cutting, channeling, 

chasing, or drilling of floors, walls, partitions, ceilings, or other surfaces necessary for the 

mechanical work shall be carefully done.  Any damage to building, piping, or equipment 

shall be repaired by professional plasterers, masons, concrete workers, etc., and all such 

work shall be paid for as work of this Division. 

B. When concrete, grading, etc., is disturbed, it shall be restored to original condition as 

described in the applicable Division of this Specification. 

1.24 EXCAVATION AND BACKFILLING 

A. All necessary excavations and backfilling for the Mechanical phase of this project shall be 

provided as work of this Division.  Trenches for all underground pipelines shall be excavated 

to the required depths.  The bottom of trenches shall be compacted hard and graded to 

obtain required fall.  Backfill shall be placed in horizontal layers, not exceeding 12 inches in 

thickness, and properly moistened.  Each layer shall be compacted, by suitable 

equipment, to a density of not less than 95 percent as determined by ASTM D-1557.  After 

pipelines have been tested, inspected, and approved, the trench shall be backfilled with 

selected material.  Excess earth shall be hauled from the job site.  Fill materials approved 

by the Architect shall be provided as work of this Division. 

B. No trenches shall be cut near or under any footings without consultation first with the 

Architect's office.  Any trenches or excavations more than 30 inches deep shall be 

tapered, shored, covered, or otherwise made absolutely safe so that no vehicle or persons 

can be injured by falling into such excavations, or in any way be harmed by cave-ins, 

shifting earth, rolling rocks, or by drowning.  This protection shall be extended to all persons 

approaching excavation related to this work whether or not such persons are authorized to 

be in the vicinity of the construction. 

1.25 ACCESS  

A. Provide access doors in walls, ceilings and floors by this division unless otherwise noted. For 

access to mechanical equipment such as valves, dampers, VAV boxes, fans, controls, etc. 

 Refer to Division 8 for door specifications.  All access doors shall be 24" x 24" unless 

otherwise indicated or required.  Coordinate location of doors with the Architect prior to 

installation. .  If doors are not specified in Division 8, provide the following:  Doors in ceilings 
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and wall shall be equal to JR Smith No. 4760 bonderized and painted.  Doors in tile walls 

shall be equal to JR Smith No. 4730 chrome plated.  Doors in floors shall be equal to JR 

Smith No. 4910  

B. Valves: Valve must be installed in locations where access is readily available.  If access is 

compromised, as judged by the Mechanical Engineer, these valves shall be relocated 

where directed at the Contractors expense. 

C. Equipment: Equipment must be installed in locations and orientations so that access to all 

components requiring service or maintenance will not be compromised.  If access is 

compromised, as judged by the Mechanical Engineer, the contractor shall modify the 

installation as directed by the Engineer at the Contractors expense. 

D. It is the responsibility of this division to install terminal boxes, valves and all other equipment 

and devices so they can be accessed.  If any equipment or devices are installed so they 

cannot be accessed on a ladder a catwalk and ladder system shall be installed above the 

ceiling to access and service this equipment.  

E. Fans with 3 HP and above, which are elevated such that the distance from floor to any 

maintenance point is 6-feet or higher, shall have an appropriate access platform with 

permanent ladders or steps designed and shown on the design drawings. 

1.26 CONCRETE BASES AND INSERTS 

A. Bases:  The concrete bases shall be provided and installed as work by this division.  This 

Division shall be responsible for the proper size and location of bases and shall furnish all 

required anchor bolts and sleeves with templates to be installed as work of Division 03, 

Concrete. 

B. All floor-mounted mechanical equipment shall be set on 6-inch high concrete bases, 

unless otherwise noted or shown on drawings.  Such bases shall extend 6 inches beyond 

equipment or mounting rails on all sides or as shown on the drawings and shall have a 1-

inch beveled edge all around. 

C. Inserts:  Where slotted or other types of inserts required for this work are to be cast into 

concrete, they shall be furnished as work of this Division 

D. Concrete inserts and pipe support systems shall be equal to Unistrut P3200 series for all 

piping where more than one pipe is suspended at a common location.  Spacing of the 

inserts shall match the size and type of pipe and of ductwork being supported.  The Unistrut 

insert and pipe support system shall include all inserts, vertical supports, horizontal support 

members, clamps, hangers, rollers, bolts, nuts, and any other accessory items for a 

complete pipe-supporting system.   

1.27 CLEANING AND PAINTING  

A. Cleaning:  After all tests and adjustments have been made and all systems pronounced 

satisfactory for permanent operation, this Contractor shall clean all exposed piping, 

ductwork, insulated members, fixture, and equipment installed under this Section and 

leave them ready for painting.  He shall refinish any damaged finish and leave everything 

in proper working order.  The Contractor shall remove all stains or grease marks on walls, 

floors, glass, hardware, fixtures, or elsewhere, caused by his workman or for which he is 
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responsible.  He shall remove all stickers on plumbing fixtures, do all required patching up 

and repair all work of others damaged by this division of the work, and leave the premises 

in a clean and orderly condition. 

B. Painting:  Painting of exposed pipe, insulated pipe, ducts, or equipment is work of Division 

09, Exterior and Interior Painting.  

C. Mechanical Contractor:  All equipment which is to be furnished in factory prefinished 

conditions by the mechanical Contractor shall be left without mark, scratch, or impairment 

to finish upon completion of job.  Any necessary refinishing to match original shall be done. 

 Do not paint over nameplates, serial numbers, or other identifying marks. 

D. Removal of Debris, Etc:  Upon completion of this division of the work, remove all surplus 

material and rubbish resulting from this work, and leave the premises in a clean and orderly 

condition. 

1.28 CONTRACT COMPLETION 

A. Incomplete and Unacceptable Work:  If additional site visits or design work is required by 

the Engineer or Architect because of the use of incomplete or unacceptable work by the 

Contractor, then the Contractor shall reimburse the Engineer and Architect for all 

additional time and expenses involved.   

B. Maintenance Instructions:  The Contractor shall furnish the Owner complete printed and 

illustrated operating and maintenance instructions covering all units of mechanical 

equipment, together with parts lists. 

C. Instructions To Owner's Representatives:  In addition to any detailed instructions called for, 

the mechanical Contractor must provide, without expense to the Owner, competent 

instructors to train the Owner's representatives who will be in charge of the apparatus and 

equipment, in the care, adjustment, and operation of all parts on the heating, air 

conditioning, ventilating, plumbing, fire protection, and automatic temperature control 

equipment.  Instruction dates shall be scheduled at time of final inspection.  A written 

report specifying times, dates, and name of personnel instructed shall be forwarded to the 

Architect.  A minimum of four 8-hour instruction periods shall be provided.  The instruction 

periods will be broken down to shorter periods when requested by the Owner.  The total 

instruction hours shall not reduced.  The ATC Contractor shall provide 4 hours of instructions. 

 The remaining hours shall be divided between the mechanical and sheet metal 

Contractor. 

D. Guarantee:  By the acceptance of any contract award for the work herein described or 

shown on the drawings, the Contractor assumes the full responsibility imposed by the 

guarantee as set forth herein and in the General Conditions, and should protect himself 

through proper guarantees from equipment and special equipment Contractors and from 

subcontractors as their interests may appear. 

E. The guarantee so assumed by the Contractor and as work of this Section is as follows: 

1. That the entire mechanical system, including plumbing, heating, and air-

conditioning system shall be quiet in operation. 

2. That the circulation of water shall be complete and even. 
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3. That all pipes, conduit, and connections shall be perfectly free from foreign matter 

and pockets and that all other obstructions to the free passage of air, water, liquid, 

sewage, and vent shall be removed. 

4. That he shall make promptly and free of charge, upon notice from the Owner, any 

necessary repairs due to defective workmanship or materials that may occur during 

a period of one year from date of Substantial Completion. 

5. That all specialties, mechanical, and patent devices incorporated in these systems 

shall be adjusted in a manner that each shall develop its maximum efficiency in the 

operation of the system; i.e., diffusers shall deliver the designed amount of air shown 

on drawings, thermostats shall operate to the specified limits, etc. 

6. All equipment and the complete mechanical, ductwork, piping and plumbing 

systems shall be guaranteed for a period of one year from the date of the Architect's 

Certificate of Substantial Completion, this includes all mechanical, ductwork, piping 

and plumbing equipment and products and is not limited to boiler, chillers, coils, 

fans, filters etc.  Any equipment supplier not willing to comply with this guarantee 

period shall not submit a bid price for this project. The Contractor shall be responsible 

for a 100-percent guarantee for the system and all items of equipment for this 

period. If the contractor needs to provide temporary heating or cooling to the 

building and or needs to insure systems are installed properly and or to meet the 

project schedule the guaranteed of all systems and equipment shall be as indicated 

above, on year from the date of the Architect9s Certificate of Substantial 
Completion. 

7. All filters used during construction shall be replaced just before equipment is turned 

over to the Owner, and all required equipment and parts shall be oiled.  Any worn 

parts shall also be replaced. 

8. If any systems or equipment is used for temporary heating or cooling the systems shall 

be protected so they remain clean. I.e. if the ductwork systems are used temporary 

filters and a filter holder (not duct-taped to ducts or grilles) shall be installed to insure 

the systems and the equipment remain clean.  

1.29 CURBS 

A. Unless otherwise noted in these specifications or on the documents all roof curbs for all 

equipment are to be provided by Division 22 and 23.   

1.30 TEST RUN 

A. The Mechanical Contractor shall operate the mechanical system for a minimum of 30 days 

to prove the operation of the system.  

1.31 EQUIPMENT STARTUP AND CHECKOUT:  

A. Each major piece of equipment shall be started and checked out by an authorized 

representative of the equipment manufacturer.  A certificate indicating the equipment is 

operating to the satisfaction of the manufacturer shall be provided and shall be included 

in the commissioning report. 

B. This contractor shall coordinate commissioning procedures and activities with the 

commissioning agent.   
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1.32 DEMOLITION 

A. General:  Demolish and remove existing construction only to the extent required by new 

construction and as indicated.  Use methods required to complete the Work within 

limitations of governing regulations and as follows: 

B. Proceed with demolition systematically, from higher to lower level.  Complete selective 

demolition operations above each floor or tier before disturbing supporting members on 

the next lower level. 

C. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 

cutting methods least likely to damage construction to remain or adjoining construction.  

Use hand tools or small power tools designed for sawing or grinding, not hammering and 

chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 

remain. 

D. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 

existing finished surfaces. 

E. Do not use cutting torches until work area is cleared of flammable materials.  At 

concealed spaces, such as duct and pipe interiors, verify condition and contents of 

hidden space before starting flame-cutting operations.  Maintain portable fire-suppression 

devices during flame-cutting operations. 

F. Maintain adequate ventilation when using cutting torches. 

G. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 

H. Remove structural framing members and lower to ground by method suitable to avoid free 

fall and to prevent ground impact or dust generation. 

I. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

J. Dispose of demolished items and materials promptly. 

K. Return elements of construction and surfaces that are to remain to condition existing 

before selective demolition operations began. 

L. Existing Facilities:  Comply with building manager's requirements for using and protecting 

elevators, stairs, walkways, loading docks, building entries, and other building facilities 

during selective demolition operations. 

M. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to 

remain and at regular intervals, using power-driven saw, then remove concrete between 

saw cuts. 

N. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, 

using power-driven saw, and then remove masonry between saw cuts. 

O. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, then break up 

and remove. 
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P. Air-Conditioning Equipment:  Remove equipment without releasing refrigerants. 

END OF SECTION 
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SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping systems. 

2. Transition fittings. 

3. Dielectric fittings. 

4. Mechanical sleeve seals. 

5. Sleeves. 

6. Escutcheons. 

7. Grout. 

8. Equipment installation requirements common to equipment sections. 

9. Painting and finishing. 

10. Concrete bases. 

11. Supports and anchorages. 

12. Link-Seal 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, 

furred spaces, pipe and duct chases, unheated spaces immediately below roof, 

spaces above ceilings, unexcavated spaces, and crawlspaces. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include finished 

occupied spaces, mechanical equipment rooms, accessible pipe shafts, accessible 

plumbing chases, and accessible tunnels. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient 

temperatures and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical 

contact by building occupants.  Examples include above ceilings and chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather 

conditions and physical contact by building occupants but subject to outdoor ambient 

temperatures.  Examples include installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 
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1. CPVC:  Chlorinated polyvinyl chloride plastic. 

2. PVC:  Polyvinyl chloride plastic. 

G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

2. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Transition fittings. 

2. Dielectric fittings. 

3. Mechanical sleeve seals. 

4. Escutcheons. 

B. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, 

"Structural Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and 

Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 

2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical 

characteristics may be furnished provided such proposed equipment is approved in 

writing and connecting electrical services, circuit breakers, and conduit sizes are 

appropriately modified.  If minimum energy ratings or efficiencies are specified, 

equipment shall comply with requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 

shipping, storage, and handling to prevent pipe end damage and to prevent entrance 

of dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 

bending. 
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1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during 

progress of construction, to allow for HVAC installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-

place concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for HVAC items requiring access 

that are concealed behind finished surfaces.  Access panels and doors are specified in 

Division 08 Section "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the following 

requirements apply for product selection: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

the manufacturers specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and 

joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 23 piping Sections for special joining materials not listed 

below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping 

system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch  maximum thickness unless 

thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

2. AWWA C110, rubber, flat face, 1/8 inch  thick, unless otherwise indicated; and 

full-face or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 
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D. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according 

to ASTM B 813. 

E. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty 

brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant 

piping, unless otherwise indicated. 

 

1. Use of flux is required in all brazing applications. The flux used is to be a black 

brazing flux that does not contain boric acid and conforms to AWS A5.31 class 

FB3-C.  

F. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate for 

wall thickness and chemical analysis of steel pipe being welded. 

2.4 TRANSITION FITTINGS 

A. Plastic-to-Metal Transition Fittings:  CPVC and PVC one-piece fitting with manufacturer's 

Schedule 80 equivalent dimensions; one end with threaded brass insert, and one 

solvent-cement-joint end. 

1. Manufacturers: 

a. Eslon Thermoplastics. 

B. Plastic-to-Metal Transition Adaptors:  One-piece fitting with manufacturer's SDR 11 

equivalent dimensions; one end with threaded brass insert, and one solvent-cement-

joint end. 

1. Manufacturers: 

a. Thompson Plastics, Inc. 

2.5 DIELECTRIC FITTINGS 

A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to 

prevent galvanic action and stop corrosion. 

B. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and 

weld-neck end types and matching piping system materials. 

C. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

D. Dielectric Unions:  Factory-fabricated, union assembly, for 250-psig minimum working 

pressure at 180 deg F. 

E. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150- or 300-

psig  minimum working pressure as required to suit system pressures. 
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F. Dielectric-Flange Insulation Kits:  Field-assembled, companion-flange assembly, full-face 

or ring type.  Components include neoprene or phenolic gasket, phenolic or 

polyethylene bolt sleeves, phenolic washers, and steel backing washers. 

1. Provide separate companion flanges and steel bolts and nuts for 150- or 300-psig  

minimum working pressure as required to suit system pressures. 

G. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, 

thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 deg 

F. 

H. Dielectric Nipples:  Electroplated steel nipple with inert and noncorrosive, thermoplastic 

lining; plain, threaded, or grooved ends; and 300-psig  minimum working pressure at 225 

deg F. 

1. Manufacturers: 

a. Capitol Manufacturing Co. 

b. Central Plastics Company. 

c. Watts Industries, Inc.; Water Products Div 

2.6 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill annular 

space between pipe and sleeve. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Metraflex Co. 

d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of pipe.  Include 

type and number required for pipe material and size of pipe. 

3. Pressure Plates:  Stainless steel.  Include two for each sealing element. 

4. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure 

plates to sealing elements.  Include one for each sealing element. 

2.7 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch  minimum thickness; round tube closed with 

welded longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

C. Cast Iron:  Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with 

plain ends and integral waterstop, unless otherwise indicated. 
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D. Stack Sleeve Fittings:  Manufactured, cast-iron sleeve with integral clamping flange.  

Include clamping ring and bolts and nuts for membrane flashing. 

1. Underdeck Clamp:  Clamping ring with set screws. 

E. Molded PVC:  Permanent, with nailing flange for attaching to wooden forms. 

F. PVC Pipe:  ASTM D 1785, Schedule 40. 

2.8 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to 

closely fit around pipe, tube, and insulation of insulated piping and an OD that 

completely covers opening. 

B. One-Piece, Deep-Pattern Type:  Deep-drawn, box-shaped brass with polished chrome-

plated finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated and rough brass. 

D. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated 

finish. 

E. Split-Plate, Stamped-Steel Type:  With concealed hinge, set screw or spring clips, and 

chrome-plated finish. 

2.9 GROUT 

A. Description:  ASTM C 1107, Grade B, non-shrink and nonmetallic, dry hydraulic-cement 

grout. 

1. Characteristics:  Post-hardening, volume-adjusting, non-staining, noncorrosive, 

nongaseous, and recommended for interior and exterior applications. 

2. Design Mix:  5000-psi, 28-day compressive strength. 

3. Packaging:  Premixed and factory packaged. 

2.10 LINK-SEAL MODULAR SEAL PRESSURE PLATES  

A. Link-Seal® modular seal pressure plates shall be molded of glass reinforced Nylon 

Polymer with the following properties: 

1. Izod Impact - Notched = 2.05ft-lb/in. per ASTM D-256 

2. Flexural Strength @ Yield = 30,750 psi per ASTM D-790 

3. Flexural Modulus = 1,124,000 psi per ASTM D-790 

4. Elongation Break = 11.07% per ASTM D-638 

5. Specific Gravity = 1.38 per ASTM D-792 
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B. Models LS200-275-300-315 shall incorporate the most current Link-Seal® Modular Seal 

design modifications and shall include an integrally molded compression assist boss on 

the top (bolt entry side) of the pressure plate, which permits increased compressive 

loading of the rubber sealing element. Models 315-325-340-360-400-410-425-475-500-

525-575-600 shall incorporate an integral recess known as a <Hex Nut Interlock= 
designed to accommodate commercially available fasteners to insure proper thread 

engagement for the class and service of metal hardware. All pressure plates shall have 

a permanent identification of the manufacturer’s name molded into it.  

C. For fire service, pressure plates shall be steel with 2-part Zinc Dichromate Coating. 

D. Link-Seal® Modular Seal Hardware: All fasteners shall be sized according to latest Link-

Seal® modular seal technical data. Bolts, flange hex nuts shall be:  

1. 316 Stainless Steel per ASTM F593-95, with a 85,000 psi average tensile strength. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 23 Sections 

specifying piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and arrangement 

of piping systems.  Indicated locations and arrangements were used to size pipe and 

calculate friction loss, expansion, pump sizing, and other design considerations.  Install 

piping as indicated unless deviations to layout are approved on Coordination 

Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in 

equipment rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service 

areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless 

specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel 

removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 
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K. Select system components with pressure rating equal to or greater than system 

operating pressure. 

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the 

following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern 

type. 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-

plated finish. 

c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

cast-brass type with polished chrome-plated finish. 

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, 

stamped-steel type. 

f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-

casting, cast-brass type with polished chrome-plated finish. 

g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, 

stamped-steel type or split-plate, stamped-steel type with concealed hinge 

and set screw. 

M. Install sleeves for pipes passing through concrete and masonry walls and concrete floor 

and roof slabs. 

N. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board 

partitions, and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of mechanical equipment 

areas or other wet areas 2 inches above finished floor level.  Extend cast-

iron sleeve fittings below floor slab as required to secure clamping ring if ring 

is specified. 

2. Install sleeves in new walls and slabs as new walls and slabs are constructed. 

3. Install sleeves that are large enough to provide 1/4-inch annular clear space 

between sleeve and pipe or pipe insulation.  Use the following sleeve materials:  

a. PVC Steel Pipe Sleeves:  For pipes smaller than NPS 6. 

b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-board 

partitions. 

c. Stack Sleeve Fittings:  For pipes penetrating floors with membrane 

waterproofing.  Secure flashing between clamping flanges.  Install section 

of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.  

Refer to Division 07 Section "Sheet Metal Flashing and Trim" for flashing. 

1) Seal space outside of sleeve fittings with grout. 
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4. Except for underground wall penetrations, seal annular space between sleeve 

and pipe or pipe insulation, using joint sealants appropriate for size, depth, and 

location of joint.  Refer to Division 07 Section "Joint Sealants" for materials and 

installation. 

O. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves and 

mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space 

between pipe and sleeve for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 

2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 

3. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 

mechanical sleeve seals and install in annular space between pipe and sleeve.  

Tighten bolts against pressure plates that cause sealing elements to expand and 

make watertight seal. 

P. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  

Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size to allow for 1-

inch annular clear space between pipe and sleeve for installing mechanical sleeve 

seals. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing elements 

required for pipe material and size.  Position pipe in center of sleeve.  Assemble 

mechanical sleeve seals and install in annular space between pipe and sleeve.  

Tighten bolts against pressure plates that cause sealing elements to expand and 

make watertight seal. 

Q. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and 

floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to 

Division 07 Section "Penetration Firestopping" for materials. 

R. Verify final equipment locations for roughing-in. 

S. Refer to equipment specifications in other Sections of these Specifications for roughing-

in requirements. 

3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 23 Sections 

specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to 

tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," 

using lead-free solder alloy complying with ASTM B 32. 
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E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 

Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8 & a 

black brazing flux that does not contain boric acid complying with AWS A5.31 class FB3-

C. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  

Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 

and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 

seal threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are 

corroded or damaged.  Do not use pipe sections that have cracked or open 

welds. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified processes and 

welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 

application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt 

threads. 

3.3 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final 

connection to each piece of equipment. 

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at 

final connection to each piece of equipment. 

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping 

materials of dissimilar metals. 

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect 

piping materials of dissimilar metals. 

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting 

heights are not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building systems 

and components in exposed interior spaces, unless otherwise indicated. 

C. Install HVAC equipment to facilitate service, maintenance, and repair or replacement 

of components.  Connect equipment for ease of disconnecting, with minimum 

interference to other installations.  Extend grease fittings to accessible locations. 

D. Install equipment to allow right of way for piping installed at required slope. 
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3.5 PAINTING 

A. Painting of HVAC systems, equipment, and components is specified in Division 09 

Sections "Interior Painting" and "Exterior Painting." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 

materials and procedures to match original factory finish. 

3.6 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment 

manufacturer's written instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 inches 

larger in both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 

indicated, install dowel rods on 18-inch centers around the full perimeter of the 

base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend through 

concrete base, and anchor into structural concrete floor. 

4. Place and secure anchorage devices.  Use supported equipment manufacturer's 

setting drawings, templates, diagrams, instructions, and directions furnished with 

items to be embedded. 

5. Install anchor bolts to elevations required for proper attachment to supported 

equipment. 

6. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

7. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as 

specified in Division 03 Section <Cast-in-Place Concrete." 

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 

elevation to support and anchor HVAC materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.8 GROUTING 

A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other 

equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 
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D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

3.9 LINK SEAL 

A. Provide Link Seal at all piping penetrations from the outside. 

END OF SECTION 
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SECTION 23 05 19 - METERS AND GAGES FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Liquid-in-glass thermometers. 

2. Thermowells. 

3. Pressure gages. 

4. Gage attachments. 

5. Test plugs. 

6. Test-plug kits. 

7. Flowmeters. 

B. Related Sections: 

1. Division 23 Section "Facility Natural-Gas Piping" for gas meters. 

2. Division 23 Section "Steam and Condensate Heating Piping" for steam and 

condensate meters. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Wiring Diagrams:  For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Certificates:  For each type of meter and gage, from manufacturer. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For meters and gages to include in operation and 

maintenance manuals. 
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PART 2 - PRODUCTS 

2.1 LIQUID-IN-GLASS THERMOMETERS 

A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Palmer Wahl Instrumentation Group. 

b. Trerice, H. O. Co. 

c. Weiss Instruments, Inc. 

d. Weksler. 

2. Standard:  ASME B40.200. 

3. Case:  Die Cast aluminum or brass; nominal size unless otherwise indicated. 

4. Case Form: Adjustable angle type unless otherwise indicated, 180 degrees in 

vertical plane, 360 degrees in horizontal plane, with locking device. 

5. Tube:  Glass with magnifying lens and blue organic liquid. 

6. Tube Background:  Satin faced, nonreflective aluminum with permanently etched 

scale markings graduated in deg F. 

7. Window:  Glass.   

8. Stem:  Copper-plated steel, aluminum, stainless steel, or brass designed for 

thermowell installation. Stem shall be of length to match thermowell insertion 

length. 

a. Design for Thermowell Installation:  Bare stem. 

9. Connector:  1-1/4 inches, with ASME B1.1 screw threads. 

10. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a 

maximum of 1.5 percent of scale range. 

2.2 THERMOWELLS 

A. Thermowells: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. AMETEK, Inc.; U.S. Gauge Div. 

b. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument 

Div. 

c. Ernst Gage Co. 

d. Marsh Bellofram. 

e. Miljoco Corp. 

f. NANMAC Corporation. 

g. Noshok, Inc. 

h. Palmer - Wahl Instruments Inc. 

i. REO TEMP Instrument Corporation. 

j. Tel-Tru Manufacturing Company. 

k. Trerice, H. O. Co. 
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l. Weiss Instruments, Inc. 

m. Weksler  

n. WIKA Instrument Corporation. 

o. Winters Instruments. 

2. Manufacturers:  Same as manufacturer of thermometer being used. 

3. Standard:  ASME B40.200. 

4. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee 

fitting. 

5. Material for Use with Copper Tubing:  Brass. 

6. Material for Use with Steel Piping:  Brass. 

7. Type:  Stepped shank unless straight or tapered shank is indicated. 

8. External Threads:  NPS 1/2, NPS 3/4, NPS 1 or NPS 1-1/4 ASME B1.20.1 pipe threads. 

9. Internal Threads:  1/2, 3/4, and 1 inch with ASME B1.1 screw threads. 

10. Bore:  Diameter required to match thermometer bulb or stem. 

11. Insertion Length:  Length required to match thermometer bulb or stem. 

12. Lagging Extension:  Include on thermowells for insulated piping and tubing. 

13. Bushings:  For converting size of thermowell's internal screw thread to size of 

thermometer connection. 

B. Heat-Transfer Medium:  Mixture of graphite and glycerin. 

2.3 PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. AMETEK, Inc.; U.S. Gauge. 

b. Ashcroft Inc. 

c. Ernst Flow Industries. 

d. KOBOLD Instruments, Inc. 

e. Marsh Bellofram. 

f. Miljoco Corporation. 

g. Noshok. 

h. Palmer Wahl Instrumentation Group. 

i. REOTEMP Instrument Corporation. 

j. Trerice, H. O. Co. 

k. Weiss Instruments, Inc. 

l. Weksler  

m. WIKA Instrument Corporation. 

n. Winters Instruments - U.S. 

2. Standard:  ASME B40.100. 

3. Case:  Liquid-filled type; cast aluminum or drawn steel; 4-1/2-inchnominal 

diameter. 

4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated. 

5. Pressure Connection:  Brass, with  ASME B1.20.1 pipe threads and bottom-outlet 

type unless back-outlet type is indicated.  NPS 1/4 or NPS 1/2. 

6. Movement:  Mechanical, with link to pressure element and connection to pointer. 
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7. Dial:  Satin faced, nonreflective aluminum with permanently etched scale 

markings graduated in psi . 

8. Pointer:  Dark-colored metal. 

9. Window:  Glass. 

10. Ring:  Stainless steel. 

11. Accuracy:  Grade A, plus or minus 1 percent of middle half of scale range.  

B. Remote-Mounted, Metal-Case, Dial-Type Pressure Gages: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. AMETEK, Inc.; U.S. Gauge. 

b. Ashcroft Inc. 

c. Ernst Flow Industries. 

d. KOBOLD Instruments, Inc. 

e. Marsh Bellofram. 

f. Miljoco Corporation. 

g. Noshok. 

h. Palmer Wahl Instrumentation Group. 

i. REOTEMP Instrument Corporation. 

j. Trerice, H. O. Co. 

k. Weiss Instruments, Inc. 

l. Weksler 

m. WIKA Instrument Corporation. 

n. Winters Instruments - U.S. 

2. Standard:  ASME B40.100. 

3. Case:  Liquid-filled, cast aluminum or drawn steel;  diameter with back flange for 

panel surface mounting or front flange for panel recessed mounting. Flanges to 

include pre-drilled screw holes. 

4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated. 

5. Pressure Connection:  Brass, with  ASME B1.20.1 pipe threads and bottom-outlet 

type unless back-outlet type is indicated.  NPS 1/4 or NPS 1/2. 

6. Movement:  Mechanical, with link to pressure element and connection to pointer. 

7. Dial:  Satin faced, nonreflective aluminum with permanently etched scale 

markings graduated in psi  . 

8. Pointer:  Dark-colored metal. 

9. Window:  Glass. 

10. Ring:  Stainless steel. 

11. Accuracy:  Grade A, plus or minus 1 percent of middle half of scale range.  

2.4 GAGE ATTACHMENTS 

A. Snubbers:  ASME B40.100, brass; with  ASME B1.20.1 pipe threads.  Include extension for 

use on insulated piping. NPS 1/4 or NPS 1/2 .  

1. Surge-dampening device:  porous-metal-type. 

B. Siphons:   

1. Loop-shaped section:  Brass pipe with pipe threads. NPS 1/4 or NPS 1/2. 

C. Valves:   
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1. Needle: Brass, with NPS 1/4 or NPS 1/2 ASME B1.20.1 pipe threads.  

2.5 TEST PLUGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Flow Design, Inc. 

2. MG Piping Products Co. 

3. National Meter, Inc. 

4. Peterson Equipment Co., Inc. 

5. Sisco Manufacturing Company, Inc. 

6. Trerice, H. O. Co. 

7. Twin City Hose. 

8. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 

9. Welsler. 

 

B. Description:  Test-station fitting made for insertion into piping tee fitting. 

C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include 

extended stem on units to be installed in insulated piping. 

D. Thread Size:   or , ASME B1.20.1 pipe thread. 

E. Minimum Pressure and Temperature Rating:   

F. Core Inserts: Self-sealing synthetic rubber; 

1. EPDM (Nordel) for air, water or glycol operation between 30 and 275 deg F. 

2. CR (Neoprene) for air, water, glycol, oil, or gas operation between -30 to 200 deg 

F. 

2.6 TEST-PLUG KITS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Flow Design, Inc. 

2. MG Piping Products Co. 

3. National Meter, Inc. 

4. Peterson Equipment Co., Inc. 

5. Sisco Manufacturing Company, Inc. 

6. Trerice, H. O. Co. 

7. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 

8. Weiss Instruments, Inc. 

B. Furnish the number of test-plug kits given below with the number of thermometers given 

below, with each kit having one pressure gage and adapter, and carrying case.  

Thermometer sensing elements, pressure gage, and adapter probes shall be of 

diameter to fit test plugs and of length to project into piping. 
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1. Low-Range Thermometer:  Small, bimetallic insertion type with 2-inch diameter 

dial and tapered-end sensing element.  Dial range shall be at least 25 to 125 

deg F . 

2. High-Range Thermometer:  Small, bimetallic insertion type with 2-inch diameter 

dial and tapered-end sensing element.  Dial range shall be at least 0 to 220 deg F 

. 

3. Pressure Gage:  Small, Bourdon-tube insertion type with 3-inch diameter dial and 

probe.  Dial range shall be at least to 200 psig.    

4. Carrying Case:  Metal or plastic, with formed instrument padding. 

5. One test-plug kit with: 

a. Two thermometers. 

2.7 FLOWMETERS 

A. Orifice Flowmeters: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. ABB; Instrumentation and Analytical. 

b. Armstrong Pumps Inc.; S. A. Armstrong Limited. 

c. Badger Meter, Inc.; Industrial Div. 

d. Bell & Gossett; ITT Industries. 

e. Meriam Process Technologies. 

2. Description:  Flowmeter with sensor, hoses or tubing, quick connect hose fittings, 

valves, indicator, and conversion chart. 

3. Flow Range:  Sensor and indicator shall cover operating range of equipment or 

system served. 

4. Sensor:  Wafer-orifice-type, calibrated, flow-measuring element; for installation 

between pipe flanges. 

a. Design:  Differential-pressure-type measurement: 

1) For HVAC hot and chilled water. 

b. Construction:  Cast-iron body, brass valves with integral check valves and 

caps, and calibrated nameplate. 

c. Minimum Pressure Rating:  300 psig. 

d. Minimum Temperature Rating:  250 deg F . 

5. Portable Indicators:  Hand-held, differential-pressure type, calibrated for 

connected sensor and having two 12-foot hoses, with carrying case. 

a. Scale:  Gallons per minute. 

b. Accuracy:  Plus or minus 2 percent between 20 and 80 percent of scale 

range. 

6. Conversion Chart:  Flow rate data compatible with sensor and indicator. 

7. Operating Instructions:  Include complete instructions with each flowmeter. 

B. Venturi Flowmeters: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 
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a. Armstrong Pump 

b. Badger Meter, Inc.; Industrial Division 

c. Bailey-Fischer & Porter Co. 

d. Flow Design, Inc. 

e. Gerand Engineering Co. 

f. Hyspan Precision Products, Inc. 

g. Leeds & Northrup. 

h. McCrometer, Inc. 

i. Preso Meters; a division of Racine Federated Inc. 

j. Victaulic Company. 

2. Description:  Flowmeter with calibrated flow-measuring element, hoses or tubing, 

quick connect hose fittings, valves, indicator, and conversion chart. 

3. Flow Range:  Sensor and indicator shall cover operating range of equipment or 

system served. 

4. Sensor:  Venturi-type, calibrated, flow-measuring element; for installation in 

piping. 

a. Design:  Differential-pressure-type measurement for water. 

b. Construction:  Bronze, brass, or factory-primed steel, with brass fittings and 

attached tag with flow conversion data. 

c. Minimum Pressure Rating:  250 psig. 

d. Minimum Temperature Rating:  250 deg F. 

e. End Connections for NPS 2 and Smaller:  Threaded. 

f. End Connections for NPS 2-1/2 and Larger:  Flanged or welded. 

g. Flow Range:  Flow-measuring element and flowmeter shall cover operating 

range of equipment or system served. 

C. Vortex-Shedding Flowmeters: (Steam Service) 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. ABB; Instrumentation and Analytical. 

b. Eastech Flow Controls. 

c. EMCO Flow Systems; a division of Spirax Sarco, Inc. 

d. Emerson Process Management; Rosemount. 

e. Endress+Hauser. 

f. ISTEC Corporation. 

g. ONICON Incorporated 

2. Description:  Flowmeter with sensor and indicator. 

3. Flow Range:  Sensor and indicator shall cover operating range of equipment or 

system served. 

4. Sensor:  Inline type; for installing between pipe flanges and measuring flow 

directly in . 

a. Design:  Flow obstruction device, vortex-measurement type for steam. 

b. Construction:  Stainless-steel body, with integral transmitter and direct-

reading scale. 

c. Minimum Pressure Rating:  100 psig. 

d. Minimum Temperature Rating:  400° F. 

e. Integral Transformer:  For low-voltage power operation. 

http://www.specagent.com/LookUp/?uid=123456824737&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811830&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824738&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456824739&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811831&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811832&mf=04&src=wd
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5. Indicator:  Hand-held meter; either an integral part of sensor or a separate meter. 

6. Accuracy:  Plus or minus 0.25  percent for liquids and 0.75 percent for gases. 

7. Display:  Shows rate of flow, with register to indicate total volume in lbs/hr. 

8. Operating Instructions:  Include complete instructions with each flowmeter. 

D. Turbine Flowmeters: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. ABB; Instrumentation and Analytical. 

b. Data Industrial Corp. 

c. EMCO Flow Systems; a division of Spirax Sarco, Inc. 

d. ERDCO Engineering Corp. 

e. Hoffer Flow Controls, Inc. 

f. Liquid Controls; a unit of IDEX Corporation. 

g. McCrometer, Inc. 

h. Midwest Instruments & Controls Corp. 

i. ONICON Incorporated. 

j. SeaMetrics, Inc. 

k. Sponsler, Inc.; a unit of IDEX Corporation. 

2. Description:  Flowmeter with sensor and indicator. 

3. Flow Range:  Sensor and indicator shall cover operating range of equipment or 

system served. 

4. Sensor:  Impeller turbine; for inserting into pipe fitting or for installing in piping and 

measuring flow directly in gallons per minute. 

a. Design:  Device or pipe fitting with inline turbine and integral direct-reading 

scale for water. 

b. Construction:  Bronze or stainless-steel body, with plastic turbine or impeller. 

c. Minimum Pressure Rating:  150 psig. 

d. Minimum Temperature Rating:  180 deg F. 

5. Indicator:  Hand-held meter; either an integral part of sensor or a separate meter. 

6. Accuracy:  Plus or minus 1-1/2 percent. 

7. Display:  Shows rate of flow, with register to indicate total volume in gallons. 

8. Operating Instructions:  Include complete instructions with each flowmeter. 

2.8 THERMAL-MASS FLOW METERS (Natural Gas Service) 

A. Thermal-Mass Flow Meters: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Data Industrial Corp. 

b. Hoffer Flow Controls, Inc. 

c. ISTEC Corporation. 

d. ONICON Incorporated. 

e. Nexus.  

http://www.specagent.com/LookUp/?uid=123456811833&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811834&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811835&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811836&mf=04&src=wd
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2. Description:  System with flow sensor, transmitter, indicator, and connecting 

wiring. 

3. Flow Sensor:  Corrosion-resistant-metal body and transmitter; for installing in 

piping. 

a. Design:  Total flow measurement. 

b. Operating Pressure Rating:  250 PSI Maximum 

c. Ambient Temperature Range:  0°F to 150° F 

d. Fluid Temperature Range: -40°F to 150°F 

4. Temperature Sensors:  Insertion-type transducer. 

5. Indicator:  Solid-state, integrating-type meter with pulse meter display with 

network connections for BACnet BMS system; for wall mounting. 

6. Accuracy:  Plus or minus 2 percent. 

7. Display:  Visually indicates total fluid volume in  Cubic Feet/Hr. 

8. Operating Instructions:  Include complete instructions with each meter system. 

2.9 ELECTROMAGNETIC FLOW METERS (Water Service) 

A. Electromagnetic Flow Meters: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Data Industrial Corp. 

b. Hoffer Flow Controls, Inc. 

c. ISTEC Corporation. 

d. ONICON Incorporated. 

e. Nexus.  

2. Description:  System with electromagnetic sensing flow sensor, transmitter, 

indicator, and connecting wiring. 

3. Flow Sensor:  Corrosion-resistant-metal body and transmitter; for installing in 

piping. 

a. Design:  Total flow measurement. 

b. Operating Pressure Rating:  400 PSI Maximum 

c. Ambient Temperature Range:  -20° F to 150° F 

d. Fluid Temperature Range: 15° F to 250° F 

4. Temperature Sensors:  Insertion-type transducer. 

5. Indicator:  Solid-state, integrating-type meter with analog meter display with 

network connections for BACnet BMS system; for wall mounting. 

6. Accuracy:  Plus or minus 2 percent. 

7. Display:  Visually indicates total fluid volume in  Cubic Feet/Hr. 

8. Operating Instructions:  Include complete instructions with each meter system. 

http://www.specagent.com/LookUp/?uid=123456811833&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811834&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811835&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811836&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install thermowells: with socket extending one-third of pipe diameter and in vertical 

position in piping tees. 

B. Install thermowells of sizes required to match thermometer connectors.  Include 

bushings if required to match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Fill thermowells with heat-transfer medium. 

E. Install direct-mounted thermometers in thermowells and adjust vertical and tilted 

positions to most readable position. 

F. Install direct-mounted pressure gages in piping tees with pressure gage located on 

pipe at the most readable position. 

G. Install needle-valve and snubber in piping for each pressure gage for fluids.  Exception: 

Steam. 

H. Install test plugs in piping tees. 

I. Install flow indicators in piping systems in accessible positions for easy viewing. 

J. Assemble and install connections, tubing, and accessories between flow-measuring 

elements and flowmeters according to manufacturer's written instructions. 

K. Install flowmeter elements in accessible positions in piping systems. 

L. Install wafer-orifice flowmeter elements between pipe flanges. 

M. Install differential-pressure-type flowmeter elements, with at least minimum straight 

lengths of pipe, upstream and downstream from element according to manufacturer's 

written instructions. 

N. Install permanent indicators on walls or brackets in accessible and readable positions. 

O. Install connection fittings in accessible locations for attachment to portable indicators. 

P. Mount meters on wall if accessible; if not, provide brackets to support meters. 

Q. Install thermometers in the following locations: 

1. Inlet and outlet of each hydronic boiler. 

2. Two inlets and two outlets of each chiller. 

3. Inlet and outlet of each hydronic coil in air-handling units. 

4. Two inlets and two outlets of each hydronic heat exchanger. 

5. Inlet and outlet of each thermal-storage tank. 

6. Inlet and outlet of each piece of steam equipment. 
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R. Install pressure gages in the following locations: 

1. Inlet and discharge of each pressure-reducing valve. 

2. Inlet and outlet of each chiller chilled-water and condenser-water connection. 

3. Suction and discharge of each pump. 

3.2 CONNECTIONS 

A. Install meters and gages adjacent to machines and equipment to allow service and 

maintenance of meters, gages, machines, and equipment. 

3.3 ADJUSTING 

A. Adjust faces of meters and gages to proper angle for best visibility. 

3.4 THERMOMETER SCHEDULE 

A. Thermometers at inlet and outlet of each hydronic zone shall be the following: 

1. Test plug:  With EPDM self-sealing rubber inserts. 

B. Thermometers at inlet and outlet of each hydronic boiler shall be the following: 

1. Industrial-style, liquid-in-glass type.  

C. Thermometers at inlets and outlets of each chiller shall the following: 

1. Industrial-style, liquid-in-glass type.  

D. Thermometers at inlet and outlet of each hydronic coil in air-handling units and built-up 

central systems shall be the following: 

1. Industrial-style, liquid-in-glass type.  

E. Thermometers at inlet and outlet of each hydronic coil at fan coils, cabinet heaters, unit 

heaters and reheat coils and as shown on details shall be the following:  

1. Industrial-style, liquid-in-glass type.  

2. Test plug with EPDM self-sealing rubber inserts. 

F. Thermometers at inlets and outlets of each hydronic heat exchanger shall be the 

following: 

1. Industrial-style, liquid-in-glass type.  

G. Thermometers at inlet and outlet of each hydronic heat-recovery unit shall be the 

following: 

1. Industrial-style, liquid-in-glass type.  
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H. Thermometers at inlet and outlet of each thermal-storage tank shall be the following: 

1. Industrial-style, liquid-in-glass type.  

I. Thermometer stems shall be of length to match thermowell insertion length. 

3.5 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water Piping:  0 to 100 deg F. 

B. Scale Range for Condenser-Water Piping:  0 to 150 deg F. 

C. Scale Range for Heating, Hot-Water Piping: 30 to 240 deg F. 

D. Scale Range for Steam and Steam-Condensate Piping:  30 to 240 deg F.  

E. Scale Range for Air Ducts:  Minus 40 to plus 110 deg F. 

3.6 PRESSURE-GAGE SCHEDULE 

A. Pressure gages at inlet and discharge of each pressure-reducing valve shall be the 

following: 

1. Dry-case type, direct-mounted, metal case. 

B. Pressure gages at inlet and outlet of each chiller chilled-water and condenser-water 

connection shall be the following: 

1. Liquid-filled, direct-mounted, metal case. 

C. Pressure gages at suction and discharge of each pump shall be the following: 

1. Liquid-filled, direct-mounted, metal case. 

3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water, Condenser-Water, Heating, Hot-Water, Steam and 

Condensate Piping shall be twice the normal operating pressure of the measured 

system with gage ranges as follows: 

1. 30 in. Hg to 15 psi. 

2. 0 to 30 psi. 

3. 0 to 100 psi. 

4. 0 to 160 psi. 

5. 0 to 200 psi. 

6. 0 to 300 psi. 

7. 0 to 600 psi. 
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3.8 FLOWMETER SCHEDULE. See flow meter schedule on drawings for flowmeter type. 

END OF SECTION 
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SECTION 23 05 23 - GENERAL-DUTY VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bronze ball valves. 

2. Iron, single-flange butterfly valves. 

3. Bronze lift check valves. 

4. Bronze swing check valves. 

5. Iron swing check valves. 

8. Bronze globe valves. 

9. Iron globe valves. 

10. Lubricated plug valves. 

11. Chainwheels. 

12. High-performance butterfly valves. 

 

B. Related Sections: 

1. Division 23 Section "Identification for HVAC Piping and Equipment" for valve tags 

and schedules. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 

F. RS:  Rising stem. 

G. SWP:  Steam working pressure. 
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1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of valve indicated.  Body material, valve design, pressure 

and temperature classification, end connection details, seating materials, trim material 

and arrangement, dimensions and required clearances, and installation instructions.  

Include list indicating valve and its application. 

B. Maintenance data for valves to be included in the operation and maintenance data 

specified in Division 1.  Include detailed manufacturer’s instructions on adjusting, 
servicing, disassembling, and repairing. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve as listed in SUMMARY from a 

single source and from a single manufacturer. 

B. Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 

2. ASME B31.1 for power piping valves. 

3. ASME B31.9 for building services piping valves. 

4. MSS Compliance: Comply with the various MSS Standard Practice documents 

referenced. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, and weld ends. 

3. Set angle, and globe valves closed to prevent rattling. 

4. Set ball and plug valves open to minimize exposure of functional surfaces. 

5. Set butterfly valves closed or slightly open. 

6. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point 

temperature.  If outdoor storage is necessary, store valves off the ground in 

watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not 

use handwheels or stems as lifting or rigging points. 
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PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to HVAC valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for 

system pressures and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger. 

2. Handwheel:  For valves other than quarter-turn types. 

3. Handlever:  For quarter-turn valves NPS 6 and smaller[ except plug valves]. 

4. Wrench:  For plug valves with square heads.  Furnish Owner with 1 wrench for 

every 10 plug valves, for each size square plug-valve head. 

5. Chainwheel:  Device for attachment to valve handwheel, stem, or other 

actuator; of size and with chain for mounting height, as indicated in the "Valve 

Installation" Article. 

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

2. Ball Valves:  With extended operating handle of non-thermal-conductive 

material, and protective sleeve that allows operation of valve without breaking 

the vapor seal or disturbing insulation. 

3. Butterfly Valves:  With extended neck. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 

2. Solder Joint:  With sockets according to ASME B16.18. 

a. Caution:  Where soldered end connections are used, use solder having a 

melting point below 840 deg. For, globe, and check valves: below 421 deg. 

F for ball valves. 

3. Threaded:  With threads according to ASME B1.20.1. 

G. Valve Bypass and Drain Connections:  MSS SP-45. 

2.2 MANUFACTURERS 

A. Subject to compliance with requirements, provide products by one of the following: 

 

1. APCO Willamette Valve and Primer Corp.   

2. Babbitt Steam Specialty Company.   

3. Bray Controls. 

4. Center Line. 

5. Cla-Val Company. 

6. Conbraco Industries Inc. 
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7. Crane Co.; Crane Valve Group.   

8. Fisher Valve by Emerson.   

9. Flo Fab Inc. 

10. Flow-Tek Inc.   

11. Grinnell Corporation. 

12. Hammond Valve. 

13. Jamesbury; a subsidiary of Metso Automation.   

14. Jomar International LTD.   

15. Keystone Valve USA, Inc. 

16. Kitz Corp.   

17. Metraflex Company. 

18. Milwaukee Valve Company. 

19. Mueller Steam Specialty. 

20. NIBCO Inc. 

21. Red-White Valve Corp. 

22. Spence Strainers International. 

23. Stockham Valves and Fittings, Inc. 

24. Tyco Fire/Shurjoint Piping Products.   

25. Tyco/Pentair LTD.   

26. Val-Matic Valve & Mfg. Corp. 

27. Victaulic Company. 

28. Watts Regulator Company. 

2.4 BRONZE BALL VALVES 

C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: 

1. Description: 

a. Standard:  MSS SP-110. 

b. SWP Rating:  150 psig. 

c. CWP Rating:  600 psig. 

d. Body Design:  Two piece. 

e. Body Material:  Bronze. 

f. Ends:  Threaded. 

g. Seats:  PTFE or TFE. 

h. Stem:  Bronze. 

i. Ball:  Chrome-plated brass. 

j. Port:  Full. 

2.5 IRON, SINGLE-FLANGE BUTTERFLY VALVES 

A. 150 CWP, Iron, Single-Flange (Lug) Butterfly Valves: 

1. Description: 

a. Standard:  MSS SP-67, Type I. 

b. CWP Rating:  150 psig. 

c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange. 

d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 
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e. Seat:  EPDM. 

f. Stem:  One- or two-piece stainless steel. 

g. Disc: Nylon 11 coated ductile iron. 

B. 175 CWP, Iron, Single-Flange (Lug) Butterfly Valves: 

1. Description: 

a. Standard:  MSS SP-67, Type I. 

b. CWP Rating:  175 psig. 

c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange. 

d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 

e. Seat:  EPDM. 

f. Stem:  One- or two-piece stainless steel. 

g. Disc: Nylon 11 coated ductile iron. 

C. 200 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Nylon 11 coated 

ductile Iron   Disc: 

1. Description: 

a. Standard:  MSS SP-67, Type I. 

b. CWP Rating:  200 psig. 

c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange. 

d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 

e. Seat:  EPDM. 

f. Stem:  One- or two-piece stainless steel. 

g. Disc: Nylon 11 coated ductile iron. 

D. 250 CWP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Nylon 11 coated 

ductile Iron   Disc: 

1. Description: 

a. Standard:  MSS SP-67, Type I. 

b. CWP Rating:  250 psig. 

c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange. 

d. Body Material:  ASTM A 126, cast iron or ASTM A 536, ductile iron. 

e. Seat:  EPDM. 

f. Stem:  One- or two-piece stainless steel. 

g. Disc: Nylon 11 coated ductile iron. 

2.6 BRONZE LIFT CHECK VALVES 

A. Class 125, Lift Check Valve:   

1. Description: 

a. Standard:  MSS SP-80. 

b. CWP Rating:  200 psig. 
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c. Body Design:  Vertical flow. 

d. Body Material:  ASTM B 61, ASTM B 62, bronze. 

e. Ends:  Threaded. 

f. Disc:  Bronze, Type 1. 

2.7 BRONZE SWING CHECK VALVES 

A. Class 150, Bronze Swing Check Valves with Bronze Disc: 

1. Description: 

a. Standard:  MSS SP-80, Type 3. 

b. CWP Rating:  300 psig. 

c. Body Design:  Horizontal flow. 

d. Body Material:  ASTM B 62, bronze. 

e. Ends:  Threaded. 

f. Disc:  Bronze. 

2.8 IRON SWING CHECK VALVES 

A. Class 125, Iron Swing Check Valves with Metal Seats: 

1. Description: 

a. Standard:  MSS SP-71, Type I. 

b. NPS 2-1/2 to NPS 12, CWP Rating:  200 psig. 

c. Body Design:  Clear or full waterway. 

d. Body Material:  ASTM A 126, gray iron with bolted bonnet. 

e. Ends:  Flanged. 

f. Trim:  Bronze. 

g. Gasket:  Asbestos free. 

2.9 BRONZE GLOBE VALVES 

A. Class 150, Bronze Globe Valves with Nonmetallic Disc: 

1. Description: 

a. Standard:  MSS SP-80, Type 2. 

b. CWP Rating:  300 psig. 

c. Body Material:  ASTM B 62, bronze with integral seat and union-ring bonnet. 

d. Ends:  Threaded. 

e. Stem:  Bronze. 

f. Disc:  PTFE or TFE. 

g. Packing:  Teflon impregnated, asbestos free. 

h. Handwheel:  Malleable iron.  
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2.10 IRON GLOBE VALVES 

A. Class 125, Iron Globe Valves: 

1. Description: 

a. Standard:  MSS SP-85, Type I. 

b. CWP Rating:  200 psig. 

c. Body Material:  ASTM A 126, gray iron with bolted bonnet. 

d. Ends:  Flanged. 

e. Stem:  Brass alloy.  OS &Y. 

f. Disc: Renewable bronze seat. 

g. Trim:  Bronze. 

h. Packing and Gasket:  Teflon impregnated, asbestos free. 

i. Handwheel:  Cast iron 

2.11 LUBRICATED PLUG VALVES 

A. Class 125, Regular-Gland, Lubricated Plug Valves with Threaded Ends: 

1. Description: 

a. Standard:  MSS SP-78, Type II. 

b. NPS 2-1/2 to NPS 12, CWP Rating:  200 psig. 

c. Pattern:  Regular or short. 

d. Body Material:  ASTM A 48 or ASTM A 126, cast iron with lubrication-sealing 

system. 

e. Plug:  Cast iron or bronze with sealant groove. 

2.12 CHAINWHEELS 

A. Description:  Valve actuation assembly with sprocket rim, brackets, and chain. 

1. Brackets:  Type, number, size, and fasteners required to mount actuator on valve. 

2. Attachment:  For connection to [ball] [butterfly] [and] [plug] valve stems. 

3. Sprocket Rim with Chain Guides:  Ductile or cast iron, of type and size required for 

valve.  Include zinc coating. 

4. Chain:  Hot-dip, galvanized steel, of size required to fit sprocket rim. 

2.13 HIGH-PERFORMANCE BUTTERFLY VALVES 

A. Class 300, Single-Flange, High-Performance Butterfly Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following 

a. ABZ Valve and Controls; a division of ABZ Manufacturing, Inc. 

b. Bray Controls; a division of Bray International. 

c. Cooper Cameron Valves; a division of Cooper Cameron Corp. 

http://www.specagent.com/LookUp/?ulid=6039&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829190&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829191&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829192&mf=04&src=wd
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d. Crane Co.; Crane Valve Group; Flowseal. 

e. Crane Co.; Crane Valve Group; Stockham Division. 

f. DeZurik Water Controls. 

g. Hammond Valve. 

h. Jamesbury; a subsidiary of Metso Automation. 

i. Milwaukee Valve Company. 

j. NIBCO INC. 

k. Process Development & Control, Inc. 

l. Tyco Valves & Controls; a unit of Tyco Flow Control. 

m. Xomox Corporation. 

2. Description: 

a. Standard:  MSS SP-68. 

b. CWP Rating:  720 psig at 100 deg F. 

c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated 

pressure without use of downstream flange. 

d. Body Material:  Carbon steel, cast iron, or ductile iron. 

e. Seat:  Reinforced PTFE or metal. 

f. Stem:  Stainless steel; offset from seat plane. 

g. Disc:  Carbon steel. 

h. Service:  Bidirectional. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine piping system for compliance3 with requirements for installation tolerances 

and other conditions affecting performance of valves.  Do no proceed with installation 

until unsatisfactory conditions have been corrected. 

B. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  

Remove special packing materials, such as blocks, used to prevent disc movement 

during shipping and handling. 

C. Operate valves in positions from fully open to fully closed.  Examine guides and seats 

made accessible by such operations. 

D. Examine threads on valve and mating pipe for form and cleanliness. 

E. Examine mating flange faces for conditions that might cause leakage.  Check bolting 

for proper size, length, and material.  Verify that gasket is of proper size, that its material 

composition is suitable for service, and that it is free from defects and damage. 

F. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves as indicated, according to manufacturer’s written instructions. 

http://www.specagent.com/LookUp/?uid=123456829193&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829194&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829195&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829196&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829197&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829198&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829199&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829200&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829201&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456829202&mf=04&src=wd
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B. Piping installation requirements are specified in other Division 23 Sections.  Drawings 

indicate the general arrangement of piping, fittings, and specialties. 

C. Install valves with unions or flanges at each piece of equipment arranged to allow 

service, maintenance, and equipment removal without system shutdown. 

D. Locate valves for easy access and provide separate support where necessary. 

E. Install valves in horizontal piping with stem at or above center of pipe. 

F. Install valves in position to allow full stem movement. 

G. Install chainwheels on operators for ball, butterfly globe and plug valves NPS 4 and 

larger and more than 96 inches above floor.          

H. Extend the chainwheels for chains to 60 inches above finished floor. 

I. Install check valves for proper direction of flow and as follows: 

1. Swing Check Valves:  In horizontal position with hinge pin level. 

2. Check Valves:  In horizontal or vertical position, between flanges. 

3. Lift Check Valves:  With stem upright and plumb. 

4. Install all check valves a minimum of five pipe diameters downstream of pump 

discharge or elbow to avoid flow turbulence.  In extreme cases add flow 

straighteners as required to correct the turbulence. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into 

service but before final adjusting and balancing.  Replace valves if persistent leaking 

occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. Shutoff Service:  Ball or butterfly valves. 

2. Butterfly Valve Dead-End Service:  Single-flange (lug) type. 

3. Throttling Service except Steam:  Globe valves. 

4. Throttling Service, Steam:  Globe valves. 

5. Pump-Discharge Check Valves: 

a. NPS 2 and Smaller:  Bronze swing check valves with bronze disc. 

b. NPS 2-1/2 and Larger:  Iron swing check valves with lever and weight or with 

spring or iron, metal-seat check valves. 

6. Drain Service (except Steam):  Two-Piece, Full Port Bronze Ball Valves with Bronze 

Trim.  To be installed with NPS ¾ hose thread outlet and hose cap with chain. 

B. If valves with specified SWP classes or CWP ratings are not available, the same types of 

valves with higher SWP classes or CWP ratings may be substituted. 
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C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2 and Smaller:  Threaded ends except where solder-joint 

valve-end option is indicated in valve schedules below. 

2. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded 

valve-end option is indicated in valve schedules below. 

3. For Copper Tubing, NPS 5 and Larger:  Flanged ends. 

4. For Steel Piping, NPS 2 and Smaller:  Threaded ends. 

5. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-

end option is indicated in valve schedules below. 

6. For Steel Piping, NPS 5 and Larger:  Flanged ends. 

3.5 CHILLED-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 

3. Ball Valves:   

a. Piece: Two  

b. Port: Full. 

c. Material/Trim: Bronze with: 

1) Bronze trim. 

4. Bronze Swing Check Valves:   

a. Class 150 

b. Bronze disc. 

6. Bronze Globe Valves:   

a. Class 125 

b. Bronze disc. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends. 

2. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12:   

a. 200 CWP,  

b. Seat: EPDM.  

c. Disc: Ductile-iron. 

3. Iron Swing Check Valves:  Class 125, metal seats. 

4. Iron Globe Valves:  Class 125. 

5. Lubricated Plug Valves:  Class 125, regular gland, flanged.  

3.6 CONDENSER-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 

3. Ball Valves:   

a. Piece: Two  

b. Port: Full. 

c. Material/Trim: Bronze with: 

1) Bronze trim. 
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4. Bronze Swing Check Valves:   

a. Class 150 

b. Bronze disc. 

6. Bronze Globe Valves:   

a. Class 125 

b. Bronze disc. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends. 

2. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12:   

a. 200 CWP,  

b. Seat: EPDM.  

c. Disc: Ductile-iron. 

3. Iron Swing Check Valves:  Class 125, metal seats. 

4. Iron Swing Check Valves with Closure Control, NPS 2-1/2 to NPS 12:  Class 125, 

lever and spring. 

6. Iron Globe Valves:  Class 125. 

7. Lubricated Plug Valves:  Class 125, regular gland, flanged.  

3.7 HEATING-WATER VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 

1. Bronze Valves:  May be provided with solder-joint ends instead of threaded ends. 

3. Ball Valves:   

a. Piece: Two  

b. Port: Full. 

c. Material/Trim: Bronze with: 

1) Bronze trim. 

4. Bronze Swing Check Valves:   

a. Class 150 

b. Bronze disc. 

6. Bronze Globe Valves:   

a. Class 125 

b. Bronze disc. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends. 

2. Iron, Single-Flange Butterfly Valves, NPS 2-1/2 to NPS 12:   

a. 200 CWP,  

b. Seat: EPDM.  

c. Disc: Ductile-iron. 

3. Iron Swing Check Valves:  Class 125, metal seats. 

4. Iron Globe Valves:  Class 125. 
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3.8 LOW-PRESSURE STEAM VALVE SCHEDULE (15 PSIG OR LESS) 

A. Pipe NPS 2 and Smaller: 

1. Ball Valves:   

a. Piece: Two  

b. Port: Full. 

c. Material/Trim: Bronze with: 

1) Bronze trim. 

2. Bronze Swing Check Valves:   

a. Class 150 

b. Bronze disc. 

4. Bronze Globe Valves:   

a. Class 125 

b. Bronze disc. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends. 

2. Iron Swing Check Valves:  Class 125, metal seats. 

3. Iron Globe Valves: NPS 2-1/2 to NPS 12:  Class 125. 

4. High-Performance Butterfly Valves:  Class 300, single flange. 

3.9 HIGH-PRESSURE STEAM VALVE SCHEDULE (MORE THAN 15 PSIG) 

A. Pipe NPS 2 and Smaller: 

1. Ball Valves:   

a. Piece: Two  

b. Port: Full. 

c. Material/Trim: Bronze with: 

1) Bronze trim. 

2. Bronze Swing Check Valves:   

a. Class 150 

b. Bronze disc. 

4. Bronze Globe Valves:   

a. Class 125 

b. Bronze disc. 

B. Pipe Sizes NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends. 

2. Iron Swing Check Valves:  Class 125, metal seats. 

3. Iron Globe Valves: NPS 2-1/2 to NPS 12:  Class 125. 

4. High-Performance Butterfly Valves:  Class 300, single flange. 

3.10 STEAM-CONDENSATE VALVE SCHEDULE 

A. Pipe NPS 2 and Smaller: 
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1. Ball Valves:   

a. Piece: Two  

b. Port: Full. 

c. Material/Trim: Bronze with: 

1) Bronze trim. 

2. Bronze Swing Check Valves:   

a. Class 150 

b. Bronze disc. 

4. Bronze Globe Valves:   

a. Class 125 

b. Bronze disc. 

B. Pipe NPS 2-1/2 and Larger: 

1. Iron Valves, NPS 2-1/2 to NPS 4:  May be provided with threaded ends instead of 

flanged ends. 

2. Iron Swing Check Valves:  Class 125, metal seats. 

3. Iron Globe Valves: NPS 2-1/2 to NPS 12:  Class 125. 

4. Lubricated Plug Valves:  Class 125, regular gland, flanged.  

5. High-Performance Butterfly Valves:  Class 300, single flange. 

END OF SECTION 
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SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 

2. Trapeze pipe hangers. 

3. Metal framing systems. 

B. Related Sections: 

1. Division 05 Section <Metal Fabrications= for structural-steel shapes and plates for 

trapeze hangers for pipe and equipment supports. 

2. Division 23 Section "Vibration and Seismic Controls for HVAC" for vibration isolation 

devices. 

3. Division 23 Section "Metal Ducts" for duct hangers and supports. 

1.3 DEFINITIONS 

A. MSS:  Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Hangers and supports for HVAC piping and equipment shall 

withstand the effects of gravity loads and stresses within limits and under conditions 

indicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of supporting 

combined weight of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating weight 

of supported equipment and connected systems and components. 

3. Design seismic-restraint hangers and supports for piping and equipment. 

1.5 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 
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B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show 

fabrication and installation details and include calculations for the following; include 

Product Data for components: 

1. Trapeze pipe hangers. 

2. Metal framing systems. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description:  MSS SP-58, Types 1 through 58, factory-fabricated components. 

2. Galvanized Metallic Coatings:  Pre-galvanized or hot dipped. 

3. Nonmetallic Coatings:  Plastic coating, jacket, or liner. 

4. Padded Hangers:  Hanger with fiberglass or other pipe insulation pad or cushion 

to support bearing surface of piping. 

5. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

2.2 TRAPEZE PIPE HANGERS 

A. Description:  MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made 

from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, 

saddles, and U-bolts. 

2.3 METAL FRAMING SYSTEMS 

A. MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Anvil International. 

b. Cooper B-Line, Inc.; a division of Cooper Industries. 

c. ERICO/Michigan Hanger Co. ; ERISTRUT Div. 

d. GS Metals Corp. 

e. Hilti, Inc. 

f. Power-Strut Div. Tyco International. 

g. Thomas & Betts Corporation. 

h. Tolco Inc. 

i. Unistrut; an Atkore International company. 

http://www.specagent.com/Lookup?ulid=6193
http://www.specagent.com/Lookup?uid=123456862266
http://www.specagent.com/Lookup?uid=123456862269
http://www.specagent.com/Lookup?uid=123456862265
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2. Description:  Shop- or field-fabricated pipe-support assembly for supporting 

multiple parallel pipes. 

3. Standard:  MFMA-4. 

4. Channels:  Continuous slotted steel channel with inturned lips. 

5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 

6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

7. Metallic Coating:   

a. Electroplated zinc.  

B. Non-MFMA Manufacturer Metal Framing Systems: 

1. Manufacturers: Subject to compliance with requirements, provide products by 

one of the following: 

a. Anvil International; a subsidiary of Mueller Water Products, Inc. 

b. Empire Industries, Inc. 

c. ERICO International Corporation. 

d. Haydon Corporation. 

e. NIBCO INC. 

f. PHD Manufacturing, Inc. 

g. PHS Industries, Inc. 

2. Description:  Shop- or field-fabricated pipe-support assembly made of steel 

channels, accessories, fittings, and other components for supporting multiple 

parallel pipes. 

3. Standard:  Comply with MFMA-4. 

4. Channels:  Continuous slotted steel channel with inturned lips. 

5. Channel Nuts:  Formed or stamped steel nuts or other devices designed to fit into 

channel slot and, when tightened, prevent slipping along channel. 

6. Hanger Rods:  Continuous-thread rod, nuts, and washer made of carbon steel. 

7. Coating:   

a. Zinc.  

2.4 THERMAL-HANGER SHIELD INSERTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Carpenter & Paterson, Inc. 

2. Clement Support Services. 

3. ERICO International Corporation. 

4. National Pipe Hanger Corporation. 

5. PHS Industries, Inc. 

6. Pipe Shields Inc. 

7. Piping Technology & Products, Inc. 

8. Rilco Manufacturing Co., Inc. 

9. Value Engineered Products, Inc. 

B. Insulation-Insert Material for Cold Piping:   

http://www.specagent.com/Lookup?ulid=6194
http://www.specagent.com/Lookup?uid=123456862275
http://www.specagent.com/Lookup?uid=123456862270
http://www.specagent.com/Lookup?uid=123456862271
http://www.specagent.com/Lookup?uid=123456862272
http://www.specagent.com/Lookup?uid=123456862273
http://www.specagent.com/Lookup?uid=123456862276
http://www.specagent.com/Lookup?uid=123456862274
http://www.specagent.com/Lookup?ulid=6196
http://www.specagent.com/Lookup?uid=123456862286
http://www.specagent.com/Lookup?uid=123456862281
http://www.specagent.com/Lookup?uid=123456862282
http://www.specagent.com/Lookup?uid=123456862287
http://www.specagent.com/Lookup?uid=123456862283
http://www.specagent.com/Lookup?uid=123456862288
http://www.specagent.com/Lookup?uid=123456862284
http://www.specagent.com/Lookup?uid=123456862289
http://www.specagent.com/Lookup?uid=123456862285
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1. Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig 

minimum compressive strength. 

C. Insulation-Insert Material for Hot Piping:   

1. Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig 

minimum compressive strength. 

D. For Trapeze or Clamped Systems:  Insert and shield shall cover entire circumference of 

pipe. 

E. For Clevis or Band Hangers:  Insert and shield shall cover lower 180 degrees of pipe. 

F. Insert Length:  Extend 2 inches beyond sheet metal shield for piping operating below 

ambient air temperature. 

2.5 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened portland cement 

concrete with pull-out, tension, and shear capacities appropriate for supported loads 

and building materials where used. 

B. Mechanical-Expansion Anchors:  Insert-wedge-type, [zinc-coated] [stainless-] steel 

anchors, for use in hardened portland cement concrete; with pull-out, tension, and 

shear capacities appropriate for supported loads and building materials where used. 

2.6 MISCELLANEOUS MATERIALS 

A. Structural Steel:  ASTM A 36, carbon-steel plates, shapes, and bars; black and 

galvanized. 

B. Grout:  ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink 

and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties:  Nonstaining, noncorrosive, and nongaseous. 

2. Design Mix:  5000-psi, 28-day compressive strength. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Comply with SEI/ASCE 7 and with requirements for seismic-restraint devices in 

Section 230548 "Vibration and Seismic Controls for HVAC." 

B. Metal Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  Install hangers, 

supports, clamps, and attachments as required to properly support piping from the 

building structure. 
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C. Metal Trapeze Pipe-Hanger Installation:  Comply with MSS SP-69 and MSS SP-89.  

Arrange for grouping of parallel runs of horizontal piping, and support together on field-

fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes:  Support together and space trapezes for smallest pipe size 

or install intermediate supports for smaller diameter pipes as specified for 

individual pipe hangers. 

2. Field fabricate from ASTM A 36, carbon-steel shapes selected for loads being 

supported.  Weld steel according to AWS D1.1. 

D. Metal Framing System Installation:  Arrange for grouping of parallel runs of piping, and 

support together on field-assembled metal framing systems. 

E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, 

nuts, washers, and other accessories. 

F. Install hangers and supports to allow controlled thermal and seismic movement of 

piping systems, to permit freedom of movement between pipe anchors, and to 

facilitate action of expansion joints, expansion loops, expansion bends, and similar units. 

G. Install lateral bracing with pipe hangers and supports to prevent swaying. 

H. Install building attachments within concrete slabs or attach to structural steel.  Install 

additional attachments at concentrated loads, including valves, flanges, and strainers, 

NPS 2-1/2 and larger and at changes in direction of piping.  Install concrete inserts 

before concrete is placed; fasten inserts to forms and install reinforcing bars through 

openings at top of inserts. 

I. Load Distribution:  Install hangers and supports so that piping live and dead loads and 

stresses from movement will not be transmitted to connected equipment. 

J. Pipe Slopes:  Install hangers and supports to provide indicated pipe slopes and to not 

exceed maximum pipe deflections allowed by ASME B31.9 for building services piping. 

K. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature:  Clamp may project 

through insulation. 

b. Piping Operating below Ambient Air Temperature:  Use thermal-hanger 

shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services 

piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is 

indicated.  Fill interior voids with insulation that matches adjoining insulation. 

a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.  

Shields shall span an arc of 180 degrees. 
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a. Option:  Thermal-hanger shield inserts may be used.  Include steel weight-

distribution plate for pipe NPS 4 and larger if pipe is installed on rollers. 

4. Shield Dimensions for Pipe:  Not less than the following: 

a. NPS 1/4 to NPS 3-1/2:  12 inches long and 0.048 inch thick. 

b. NPS 4:  12 inches long and 0.06 inch thick. 

c. NPS 5 and NPS 6:  18 inches long and 0.06 inch thick. 

d. NPS 8 to NPS 14:  24 inches long and 0.075 inch thick. 

e. NPS 16 to NPS 24:  24 inches long and 0.105 inch thick. 

5. Pipes NPS 8 and Larger:  Include wood or reinforced calcium-silicate-insulation 

inserts of length at least as long as protective shield. 

6. Thermal-Hanger Shields:  Install with insulation same thickness as piping insulation. 

3.2 METAL FABRICATIONS 

A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers. 

B. Fit exposed connections together to form hairline joints.  Field weld connections that 

cannot be shop welded because of shipping size limitations. 

C. Field Welding:  Comply with AWS D1.1/D1.1M procedures for shielded, metal arc 

welding; appearance and quality of welds; and methods used in correcting welding 

work; and with the following: 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Finish welds at exposed connections so no roughness shows after finishing and so 

contours of welded surfaces match adjacent contours. 

3.3 ADJUSTING 

A. Hanger Adjustments:  Adjust hangers to distribute loads equally on attachments and to 

achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.4 PAINTING 

A. Touchup:  Cleaning and touchup painting of field welds, bolted connections, and 

abraded areas of shop paint on miscellaneous metal are specified in Division 09. 

B. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 
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3.5 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping systems and 

equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not 

specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and equipment 

that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where 

attachments are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service 

applications. 

F. Use padded hangers for piping that is subject to scratching. 

G. Use thermal-hanger shield inserts for insulated piping and tubing. 

H. Horizontal-Piping Hangers and Supports:  Unless otherwise indicated and except as 

specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1):  For suspension of noninsulated or 

insulated, stationary pipes NPS 1/2 to NPS 30. 

2. Yoke-Type Pipe Clamps (MSS Type 2):  For suspension of up to 1050 deg F, pipes 

NPS 4 to NPS 24, requiring up to 4 inches of insulation. 

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3):  For suspension of 

pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation. 

4. Steel Pipe Clamps (MSS Type 4):  For suspension of cold and hot pipes NPS 1/2 to 

NPS 24 if little or no insulation is required. 

5. Pipe Hangers (MSS Type 5):  For suspension of pipes NPS 1/2 to NPS 4, to allow off-

center closure for hanger installation before pipe erection. 

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6):  For suspension of 

noninsulated, stationary pipes NPS 3/4 to NPS 8. 

7. Adjustable, Steel Band Hangers (MSS Type 7):  For suspension of noninsulated, 

stationary pipes NPS 1/2 to NPS 8. 

8. Adjustable Band Hangers (MSS Type 9):  For suspension of noninsulated, stationary 

pipes NPS 1/2 to NPS 8. 

9. Adjustable, Swivel-Ring Band Hangers (MSS Type 10):  For suspension of 

noninsulated, stationary pipes NPS 1/2 to NPS 8. 

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11):  For suspension 

of noninsulated, stationary pipes NPS 3/8 to NPS 8. 

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12):  For suspension of 

noninsulated, stationary pipes NPS 3/8 to NPS 3. 

12. U-Bolts (MSS Type 24):  For support of heavy pipes NPS 1/2 to NPS 30. 

13. Clips (MSS Type 26):  For support of insulated pipes not subject to expansion or 

contraction. 

14. Pipe Saddle Supports (MSS Type 36):  For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 

plate. 
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15. Pipe Stanchion Saddles (MSS Type 37):  For support of pipes NPS 4 to NPS 36, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 

plate, and with U-bolt to retain pipe. 

16. Adjustable Pipe Saddle Supports (MSS Type 38):  For stanchion-type support for 

pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base 

stanchion support and cast-iron floor flange. 

17. Single-Pipe Rolls (MSS Type 41):  For suspension of pipes NPS 1 to NPS 30, from two 

rods if longitudinal movement caused by expansion and contraction might 

occur. 

18. Adjustable Roller Hangers (MSS Type 43):  For suspension of pipes NPS 2-1/2 to 

NPS 24, from single rod if horizontal movement caused by expansion and 

contraction might occur. 

19. Complete Pipe Rolls (MSS Type 44):  For support of pipes NPS 2 to NPS 42 if 

longitudinal movement caused by expansion and contraction might occur but 

vertical adjustment is not necessary. 

20. Pipe Roll and Plate Units (MSS Type 45):  For support of pipes NPS 2 to NPS 24 if 

small horizontal movement caused by expansion and contraction might occur 

and vertical adjustment is not necessary. 

21. Adjustable Pipe Roll and Base Units (MSS Type 46):  For support of pipes NPS 2 to 

NPS 30 if vertical and lateral adjustment during installation might be required in 

addition to expansion and contraction. 

I. Vertical-Piping Clamps:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8):  For support of pipe risers NPS 3/4 to 

NPS 24. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42):  For support of pipe risers 

NPS 3/4 to NPS 24 if longer ends are required for riser clamps. 

J. Hanger-Rod Attachments:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13):  For adjustment up to 6 inches for heavy loads. 

2. Steel Clevises (MSS Type 14):  For 120 to 450 deg F piping installations. 

3. Swivel Turnbuckles (MSS Type 15):  For use with MSS Type 11, split pipe rings. 

4. Malleable-Iron Sockets (MSS Type 16):  For attaching hanger rods to various types 

of building attachments. 

5. Steel Weldless Eye Nuts (MSS Type 17):  For 120 to 450 deg F piping installations. 

K. Building Attachments:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18):  For upper attachment to 

suspend pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19):  For use under roof installations with bar-joist 

construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20):  For attaching to bottom flange of 

beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21):  For attaching to center of bottom flange of 

beams. 

5. Welded Beam Attachments (MSS Type 22):  For attaching to bottom of beams if 

loads are considerable and rod sizes are large. 
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6. C-Clamps (MSS Type 23):  For structural shapes. 

7. Top-Beam Clamps (MSS Type 25):  For top of beams if hanger rod is required 

tangent to flange edge. 

8. Side-Beam Clamps (MSS Type 27):  For bottom of steel I-beams. 

9. Steel-Beam Clamps with Eye Nuts (MSS Type 28):  For attaching to bottom of steel 

I-beams for heavy loads. 

10. Linked-Steel Clamps with Eye Nuts (MSS Type 29):  For attaching to bottom of steel 

I-beams for heavy loads, with link extensions. 

11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30):  For attaching to 

structural steel. 

12. Welded-Steel Brackets:  For support of pipes from below or for suspending from 

above by using clip and rod.  Use one of the following for indicated loads: 

a. Light (MSS Type 31):  750 lb. 

b. Medium (MSS Type 32):  1500 lb. 

c. Heavy (MSS Type 33):  3000 lb. 

13. Side-Beam Brackets (MSS Type 34):  For sides of steel or wooden beams. 

14. Plate Lugs (MSS Type 57):  For attaching to steel beams if flexibility at beam is 

required. 

15. Horizontal Travelers (MSS Type 58):  For supporting piping systems subject to linear 

horizontal movement where headroom is limited. 

L. Saddles and Shields:  Unless otherwise indicated and except as specified in piping 

system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39):  To fill interior voids with 

insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40):  Of length recommended in writing by 

manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts:  For supporting insulated pipe. 

M. Spring Hangers and Supports:  Unless otherwise indicated and except as specified in 

piping system Sections, install the following types: 

1. Restraint-Control Devices (MSS Type 47):  Where indicated to control piping 

movement. 

2. Spring Cushions (MSS Type 48):  For light loads if vertical movement does not 

exceed 1-1/4 inches. 

3. Spring-Cushion Roll Hangers (MSS Type 49):  For equipping Type 41, roll hanger 

with springs. 

4. Spring Sway Braces (MSS Type 50):  To retard sway, shock, vibration, or thermal 

expansion in piping systems. 

5. Variable-Spring Hangers (MSS Type 51):  Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping 

system from hanger. 

6. Variable-Spring Base Supports (MSS Type 52):  Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping 

system from base support. 

7. Variable-Spring Trapeze Hangers (MSS Type 53):  Preset to indicated load and limit 

variability factor to 25 percent to allow expansion and contraction of piping 

system from trapeze support. 
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8. Constant Supports:  For critical piping stress and if necessary to avoid transfer of 

stress from one support to another support, critical terminal, or connected 

equipment.  Include auxiliary stops for erection, hydrostatic test, and load-

adjustment capability.  These supports include the following types: 

a. Horizontal (MSS Type 54):  Mounted horizontally. 

b. Vertical (MSS Type 55):  Mounted vertically. 

c. Trapeze (MSS Type 56):  Two vertical-type supports and one trapeze 

member. 

N. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are 

not specified in piping system Sections. 

O. Comply with MFMA-103 for metal framing system selections and applications that are 

not specified in piping system Sections. 

P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building 

attachments where required in concrete construction. 

END OF SECTION 
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SECTION 23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SCOPE 

A. Provide engineered vibration isolation and restraint systems in accordance with the 

requirements of this section including design, engineering, materials, testing, inspections 

and reports. 

B. Mechanical equipment with moving parts shall be mounted on or suspended from 

vibration isolators to reduce the transmission of vibration and mechanically transmitted 

sound to the building structure. 

C. All mechanical equipment, piping and ductwork shall be restrained as required by 

Federal, State and Local building codes to preserve the integrity of nonstructural 

building components during seismic events to minimize hazards to occupants and 

reduce property damage. 

1.3 SUMMARY 

A. This Section includes the following: 

1. Elastomeric isolation pads. 

2. Elastomeric isolation mounts. 

3. Restrained elastomeric isolation mounts. 

4. Open-spring isolators. 

5. Housed-spring isolators. 

6. Restrained-spring isolators. 

7. Housed-restrained-spring isolators. 

8. Pipe-riser resilient supports. 

9. Resilient pipe guides. 

10. Air-spring isolators. 

11. Restrained-air-spring isolators. 

12. Elastomeric hangers. 

13. Spring hangers. 

14. Snubbers. 

15. Restraint channel bracings. 

16. Restraint cables. 

17. Seismic-restraint accessories. 

18. Mechanical anchor bolts. 

19. Adhesive anchor bolts. 

20. Vibration isolation equipment bases. 

21. Restrained isolation roof-curb rails. 
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22. Certification of seismic restraint designs. 

23. Installation supervision. 

24. Design of attachment of housekeeping pads. 

25. All components requiring IBC compliance and certification. 

26. All inspection and test procedures for components requiring IBC compliance. 

27. Restraint of all mechanical equipment, pipe and ductwork, within, on, or 

outdoors of the building and entry of services to the building, up to but not 

including, the utility connection, is part of this Specification. 

28. Seismic certification of equipment 

B. Related Requirements: 

1. Division 22 Section "Vibration and Seismic Controls for Plumbing Piping and 

Equipment" for devices for plumbing equipment and systems. 

2. Division 03 Section "Cast-in-Place Concrete."  

3. Division 07 Section "Roof Accessories" 

4. Division 23 Section "Hydronic Piping" 

1.4 DEFINITIONS 

A. IBC:  International Building Code. 

B. ICC-ES:  ICC-Evaluation Service. 

C. ASCE: American Society of Civil Engineers 

D. Ip: Importance Factor. 

E. ESSENTIAL FACILITIES, (Occupancy Category IV, IBC-2018) 

1. Buildings and other structures that are intended to remain operational in the 

event of extreme environmental loading from flood, wind, snow or earthquakes. 

F. LIFE SAFETY  

1. All systems involved with fire protection, including sprinkler piping, jockey pumps, 

fire pumps, control panels, service water supply piping, water tanks, fire dampers, 

smoke exhaust systems and fire alarm panels. 

2. All mechanical, electrical, plumbing or fire protection systems that support the 

operation of, or are connected to, emergency power equipment, including all 

lighting, generators, transfer switches and transformers. 

3. All medical and life support systems. 

4. Hospital heating systems and air conditioning systems for maintaining normal 

ambient temperature. 
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5. Automated supply, exhaust, fresh air and relief air systems on emergency control 

sequence, including air handlers, duct, dampers, etc., or manually-operated 

systems used for smoke evacuation, purge or fresh air relief by the fire 

department. 

6. Heating systems in any facility with Occupancy Category IV, IBC-2018 where the 

ambient temperature can fall below 32 degrees Fahrenheit. 

 

G. HIGH HAZARD 

1. All gases or fluids that must be contained in a closed system which are flammable 

or combustible. Any gas that poses a health hazard if released into the 

environment and vented Fuel Cells. 

1.5 REFERENCE CODES AND STANDARDS 

A. Codes and Standards: The following shall apply and conform to good engineering 

practices unless otherwise directed by the Federal, State or Local authorities having 

jurisdiction. 

 

1. IBC 

2. ASCE 7 

3. NFPA 13 (National Fire Protection Association) 

4. IBC 2018 

 

B. The following guides may be used for supplemental information on typical seismic 

installation practices.  Where a conflict exists between the guides and these 

construction documents, the construction documents will preside. 

 

1. FEMA (Federal Emergency Management Agency) manuals 412, Installing Seismic 

Restraints for Mechanical Equipment and 414, Installing Seismic Restraints for 

Ductwork and Pipe.  

2. SMACNA (Sheet Metal and Air-conditioning Contractors’ National Association) 

Seismic Restraint Manual Guidelines for Mechanical Systems, 3rd ed. 

3. ASHRAE (American Society for Heating, Refrigerating and Air-conditioning 

Engineers)  A Practical Guide to Seismic Restraint  

4. MSS (Manufacturers Standardization Society of the Valve and Fittings Industry) 

MSS SP-127, Bracing for Piping Systems, Seismic – Wind – Dynamic, Design, 

Selection, Application. 

1.6 ISOLATOR AND RESTRAINT MANUFACTURER’S RESPONSIBILITIES: 

A. Provide project specific vibration isolation and seismic restraint design prepared by a 

registered design professional in the state were the project is being constructed, and 

manufacturer certifications that the components are seismically qualified. 

1. Provide calculations to determine restraint loads resulting from seismic forces as 

required by IBC, Chapter 16 and ASCE 7, latest editions. Seismic calculations shall 
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be certified by an engineer licensed in the state where the project is being 

constructed. 

B. Provide installation instructions and shop drawings for all materials supplied under this 

section of the specifications. 

1. Provide seismic restraint details with specific information relating to the materials, 

type, size, and locations of anchorages; materials used for bracing; attachment 

requirements of bracing to structure and component; and locations of transverse 

and longitudinal sway bracing and rod stiffeners. 

2. Provide seismic bracing layout drawings indicating the location of all seismic 

restraints. 

a. Each piece of rotating isolated equipment shall be tagged to clearly 

identify quantity and size of vibration isolators and seismic restraints. 

C. Provide, in writing, the special inspection requirements for all Designated Seismic 

Systems as indicated in Chapter 17 of the IBC. 

D. Provide training for installation, operation and maintenance of isolation and restraint 

systems. 

1.7 PERFORMANCE REQUIREMENTS 

A. Wind-Restraint Loading: Per the structural drawings and specifications. 

B. Flood-Restraint Loading: Per the structural drawings and specifications. 

C. Seismic-Restraint Loading: 

1. Site Class as Defined in the IBC: Per the structural drawings and specifications. See 

structural general notes drawing S-001. 

2. Assigned Occupancy Category as Defined in the IBC: Per the structural drawings 

and specifications. 

a. Component Importance Factor:  1.5.  

1) Life safety components required to function after an earthquake. 

2) Components containing hazardous or flammable materials in 

quantities that exceed the exempted amounts for an open system 

listed in Chapter 4. 

3) For structures with an Occupancy Category IV, components needed 

for continued operation of the facility or whose failure could impair 

the continued operation of the facility. 

4) Storage racks in occupancies open to the general public (e.g., 

warehouse retail stores). 

b. Component Importance Factor:  1.0. 

1) All other components 

c. Component Response Modification Factor: Per the structural drawings and 

specifications. 

d. Component Amplification Factor: Per the structural drawings and 

specifications. 
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3. Design Spectral Response Acceleration at Short Periods: Per the structural 

drawings and specifications. 

4. Design Spectral Response Acceleration at 1-Second Period:  Per the structural 

drawings and specifications. 

1.8 ACTION SUBMITTALS 

A. Product Data: For the following: 

1. Submittals shall include catalog cut sheets and installation instructions for each 

type of anchor and seismic restraint used on equipment or components being 

isolated and/or restrained. 

2. Submittals for mountings and hangers incorporating springs shall include spring 

diameter and free height, rated load, rated deflection, and overload capacity 

for each vibration isolation device. 

3. Illustrate and indicate style, material, strength, fastening provision, and finish for 

each type and size of seismic-restraint component used. 

a. Tabulate types and sizes of seismic restraints, complete with report numbers 

and rated strength in tension and shear as evaluated by an evaluation 

service member of ICC-ES. 

b. Annotate to indicate application of each product submitted and 

compliance with requirements. 

4. Interlocking Snubbers:  Include ratings for horizontal, vertical, and combined 

loads. 

B. Shop Drawings: 

1. Detail fabrication and assembly of equipment bases.  Detail fabrication including 

anchorages and attachments to structure and to supported equipment.  Include 

adjustable motor bases, rails, and frames for equipment mounting. 

C. Delegated-Design Submittal:  For vibration isolation and seismic-restraint details 

indicated to comply with performance requirements and design criteria, including 

analysis data signed and sealed by the qualified professional engineer responsible for 

their preparation. 

1. <Basis for Design= report: Statement from the registered design professional that 
the design complies with the requirements of the ASCE 7-05 Chapter 13, IBC 2052 

chapter 1912 and ACI 318. In addition, the basis for compliance must also be 

noted, as listed below: 

a. Project specific design documentation prepared and submitted by a 

registered design professional (ASCE 7, 13.2.1.1) 

b. Submittal of the manufacturer’s certification that the isolation equipment is 
seismically qualified by: 

c. An engineered analysis conforming to the requirements of Chapter 13 of 

ASCE 7. 

d. Testing by a nationally recognized testing standard procedure such as ICC-

ES AC 156.  The substantiated seismic design capacities shall exceed the 

seismic demands determined by Section 13.3 of ASCE 7. 
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e. Experience data conforming to a nationally recognized procedure.  The 

substantiated seismic design capacities shall exceed the seismic demands 

determined by Section 13.3 of ASCE 7. 

2. Seismic restraint load ratings must be certified and substantiated by testing or 

calculations under direct control of a registered professional engineer.  Copies of 

testing and calculations must be submitted as part of submittal documents.  

3. Include design calculations and details for selecting vibration isolators, seismic 

restraints, and vibration isolation bases complying with performance 

requirements, design criteria, and analysis data signed and sealed by the 

qualified professional engineer responsible for their preparation. 

4. Design Calculations:  Calculate static and dynamic loading due to equipment 

weight and operation, seismic forces required to select vibration isolators, seismic 

restraints, and for designing vibration isolation bases. 

a. Coordinate design calculations with wind load calculations required for 

equipment mounted outdoors.  Comply with requirements in other 

Division 23 Sections for equipment mounted outdoors. 

5. Riser Supports:  Include riser diagrams and calculations showing anticipated 

expansion and contraction at each support point, initial and final loads on 

building structure, spring deflection changes, and seismic loads.  Include 

certification that riser system has been examined for excessive stress and that 

none will exist. 

6. Vibration Isolation Base Details:  Detail overall dimensions, including anchorages 

and attachments to structure and to supported equipment.  Include auxiliary 

motor slides and rails, base weights, equipment static loads, power transmission, 

component misalignment, and cantilever loads. 

7. Seismic-Restraint Details: 

a. Design Analysis:  To support selection and arrangement of seismic restraints.  

Include calculations of combined tensile and shear loads. 

b. Details:  Indicate fabrication and arrangement.  Detail attachments of 

restraints to the restrained items and to the structure.  Show attachment 

locations, methods, and spacings.  Identify components, list their strengths, 

and indicate directions and values of forces transmitted to the structure 

during seismic events.  Indicate association with vibration isolation devices. 

c. Preapproval and Evaluation Documentation:  By an evaluation service 

member of ICC-ES, showing maximum ratings of restraint items and the 

basis for approval (tests or calculations). 

1.9 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Show coordination of seismic bracing for HVAC piping and 

equipment with other systems and equipment in the vicinity, including other supports 

and seismic restraints.  

1. Submittal drawings and calculations must be stamped by a registered 

professional engineer in the State where the project is being constructed who is 

responsible for the seismic restraint design. 
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2. Calculations and restraint device submittal drawings shall specify anchor bolt 

type, embedment, concrete compressive strength, minimum spacing between 

anchors, and minimum distances of anchors from concrete edges.  Concrete 

anchor locations shall not be near edges, stress joints, or an existing fracture.  All 

bolts shall be ASTM A307 or better. 

B. Qualification Data:  For professional engineer and testing agency. 

C. Welding certificates. 

D. Field quality-control test reports. 

1.10 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and 

capability to conduct the testing indicated, that is a nationally recognized testing 

laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to 

authorities having jurisdiction. 

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section 

are more stringent. 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 

Welding Code - Steel." 

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and 

shall bear anchorage preapproval by ICC-ES, or preapproval by another agency 

acceptable to authorities having jurisdiction, showing maximum seismic-restraint ratings.  

Ratings based on independent testing are preferred to ratings based on calculations.  If 

preapproved ratings are not available, submittals based on independent testing are 

preferred.  Calculations (including combining shear and tensile loads) to support 

seismic-restraint designs must be signed and sealed by a qualified professional 

engineer. 

1.11 SEISMIC CERTIFICATION OF EQUIPMENT 

A. Component Importance Factor. All plumbing and mechanical components shall be 

assigned a component importance factor. The component importance factor, Ip, shall 

be taken as 1.5 if any of the following conditions apply: 

1. The component is required to function for life-safety purposes after an 

earthquake. 

2. The component contains hazardous materials. 

3. The component is in or attached to an Occupancy Category IV structure and it is 

needed for continued operation of the facility or its failure could impair the 

continued operation of the facility. 

B. All other components shall be assigned a component importance factor, Ip, equal to 

1.0. 

C. For equipment or components where Ip = 1.0. 
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1. Submit manufacturer’s certification that the equipment is seismically qualified by: 

a. An engineered analysis conforming to the requirements of Chapter 13 of 

ASCE 7. 

b. Testing by a nationally recognized testing standard procedure such as ICC-

ES AC 156.  The substantiated seismic design capacities shall exceed the 

seismic demands determined by Section 13.3 of ASCE 7. 

c. Experience data conforming to a nationally recognized procedure.  The 

substantiated seismic design capacities shall exceed the seismic demands 

determined by Section 13.3 of ASCE 7. 

2. The equipment and components listed below are considered rugged and shall 

not require Special Seismic Certification: 

a. Valves (not in cast-iron housings, except for ductile cast iron). 

b. Pneumatic operators. 

c. Hydraulic operators. 

d. Motors and motor operators. 

e. Horizontal and vertical pumps (including vacuum pumps). 

f. Air compressors 

g. Refrigerators and freezers. 

h. Elevator cabs. 

i. Underground tanks. 

j. Equipment and components weighing not more than 20 lbs. supported 

directly on structures (and not mounted on other equipment or 

components) with supports and attachments in accordance with Chapter 

13, ASCE 7.  

3. Rugged equipment and components in this section are for factory assembled 

discrete equipment and components only and do not apply to site assembled or 

field assembled equipment or equipment anchorage.   

D. Special Certification requirements for Designated Seismic Systems (i.e. Ip = 1.5): Seismic 

Certificates of Compliance supplied by manufacturers shall be submitted for all 

components that are part of Designated Seismic Systems.  In accordance with the 

ASCE 7, certification shall be via one of the following methods: 

1. For active mechanical and electrical equipment that must remain operable 

following the design earthquake: 

a. Testing as detailed by part C.1.b above. 

b. Experience data as detailed by part C.1.c above. 

c. Equipment that is considered <rugged= per part C.2 above. 

2. Components with hazardous contents shall be certified by the manufacturer as 

maintaining containment following the design earthquake by:  

a. Testing as detailed by part C.1.b above. 

b. Experience data as detailed by part C.1.c above. 

c. Engineering analysis utilizing dynamic characteristics and forces.  Tanks 

(without vibration isolators) designed by a registered design professional in 

accordance with ASME Boiler and Pressure Vessel Code, and satisfying the 

force and displacement requirements of Sections 13.3.1 and 13.3.2 of ASCE 
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7 having an importance factor, Ip = 1.0 shall be considered to satisfy the 

Special Seismic Certification requirements on the basis of ASCE 7 Section 

13.6.9. 

PART 2 - PRODUCTS 

2.1 VIBRATION ISOLATORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Amber/Booth Company, Inc. 

2. CalDyn (California Dynamics Corporation). 

3. ISAT (International Seismic Application Technology). 

4. Kinetics Noise Control. 

5. Mason Industries. 

6. Vibro-Acoustics 

7. VMC (Vibration Mountings & Controls, Inc.) 

 

B. Elastomeric Isolation Pads P1: 

1. Fabrication:  Single or multiple layers of sufficient durometer stiffness for uniform 

loading over pad area. 

2. Size:  Factory or field cut to match requirements of supported equipment. 

3. Pad Material:  Oil and water resistant with elastomeric properties. 

4. Surface Pattern:  Ribbed pattern.  

5. Load-bearing metal plates adhered to pads. 

C. Double-Deflection, Elastomeric Isolation Mounts M1: 

1. Mounting Plates: 

a. Top Plate:  Encapsulated steel load transfer top plates, factory drilled and 

threaded, or with threaded studs or bolts. 

b. Baseplate:  Encapsulated steel bottom plates with holes provided for 

anchoring to support structure. 

2. Elastomeric Material:  Molded, oil-resistant rubber, neoprene, or other elastomeric 

material. 

D. Restrained Elastomeric Isolation Mounts M2: 

1. Description:  All-directional isolator with seismic restraints containing two separate 

and opposing elastomeric elements that prevent central threaded element and 

attachment hardware from contacting the housing during normal operation. 

a. Housing:  Cast-ductile iron or welded steel. 

b. Elastomeric Material:  Molded, oil-resistant rubber, neoprene, or other 

elastomeric material. 
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E. Spring Isolators S1:  Freestanding, laterally stable, open-spring isolators. 

1. Outside Spring Diameter:  Not less than 80 percent of the compressed height of 

the spring at rated load. 

2. Minimum Additional Travel:  50 percent of the required deflection at rated load. 

3. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 

4. Overload Capacity:  Support 200 percent of rated load, fully compressed, 

without deformation or failure. 

5. Baseplates:  Factory drilled for bolting to structure and bonded to 1/4-inch-thick, 

rubber isolator pad attached to baseplate underside.  Baseplates shall limit floor 

load to 500 psig. 

6. Top Plate and Adjustment Bolt:  Threaded top plate with adjustment bolt and cap 

screw to fasten and level equipment. 

F. Restrained Spring Isolators S2:  Freestanding, steel, open-spring isolators with seismic or 

limit-stop restraint. 

1. Housing:  Steel with resilient vertical-limit stops to prevent spring extension due to 

weight being removed; factory-drilled baseplate bonded to 1/4-inch-thick, 

neoprene or rubber isolator pad attached to baseplate underside; and 

adjustable equipment mounting and leveling bolt that acts as blocking during 

installation. Baseplates shall limit floor load to 500 psig. 

2. Restraint:  Seismic or limit stop as required for equipment and authorities having 

jurisdiction. 

3. Outside Spring Diameter:  Not less than 80 percent of the compressed height of 

the spring at rated load. 

4. Minimum Additional Travel:  50 percent of the required deflection at rated load. 

5. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 

6. Overload Capacity:  Support 200 percent of rated load, fully compressed, 

without deformation or failure. 

G. Housed Restrained Spring Isolators S3:  Freestanding, Steel, Open-Spring Isolators with 

Vertical-Limit Stop Restraint in Two-Part Telescoping Housing:   

 

1. Two-Part Telescoping Housing:  A steel top and bottom frame separated by an 

elastomeric material and enclosing the spring isolators.  Housings are equipped 

with adjustable snubbers to limit vertical movement. 

a. Drilled base housing for bolting to structure with an elastomeric isolator pad 

attached to the underside.  Bases shall limit floor load to 500 psig. 

b. Threaded top housing with adjustment bolt and cap screw to fasten and 

level equipment. 

2. Outside Spring Diameter:  Not less than 80 percent of the compressed height of 

the spring at rated load. 

3. Minimum Additional Travel:  50 percent of the required deflection at rated load. 

4. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 

5. Overload Capacity:  Support 200 percent of rated load, fully compressed, 

without deformation or failure. 

6. Elastomeric pad: For high frequency absorption at the base of the spring. 

H. Elastomeric Hangers H1:   
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1. Description: Elastomeric Mount in a Steel Frame with Upper and Lower Steel 

Hanger Rods 

a. Frame:  Steel, fabricated with a connection for an upper threaded hanger 

rod and an opening on the underside to allow for a maximum of 30 

degrees of angular lower hanger-rod misalignment without binding or 

reducing isolation efficiency. 

b. Dampening Element:  Molded, oil-resistant rubber, neoprene, or other 

elastomeric material with a projecting bushing for the underside opening 

preventing steel to steel contact. 

I. Spring Hangers H2:  Combination coil-spring and elastomeric-insert hanger with spring 

and insert in compression. 

1. Description: Combination Coil-Spring and Elastomeric-Insert Hanger with spring 

and Insert in Compression. 

a. Frame:  Steel, fabricated for connection to threaded hanger rods and to 

allow for a maximum of 30 degrees of angular hanger-rod misalignment 

without binding or reducing isolation efficiency. 

b. Outside Spring Diameter:  Not less than 80 percent of the compressed 

height of the spring at rated load. 

c. Minimum Additional Travel:  50 percent of the required deflection at rated 

load. 

d. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 

e. Overload Capacity:  Support 200 percent of rated load, fully compressed, 

without deformation or failure. 

f. Elastomeric Element:  Molded, oil-resistant rubber or neoprene.  Steel-

washer-reinforced cup to support spring and bushing projecting through 

bottom of frame. 

g. Self-centering hanger rod cap to ensure concentricity between hanger rod 

and support spring coil. 

J. Spring Hangers with Vertical-Limit Stop H3:  Combination coil-spring and elastomeric-

insert hanger with spring and insert in compression. 

1. Description: Combination Coil-Spring and Elastomeric-Insert Hanger with spring 

and insert in Compression and vertical limit stop. 

a. Frame:  Steel, fabricated for connection to threaded hanger rods and to 

allow for a maximum of 30 degrees of angular hanger-rod misalignment 

without binding or reducing isolation efficiency. 

b. Outside Spring Diameter:  Not less than 80 percent of the compressed 

height of the spring at rated load. 

c. Minimum Additional Travel:  50 percent of the required deflection at rated 

load. 

d. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 

e. Overload Capacity:  Support 200 percent of rated load, fully compressed, 

without deformation or failure. 

f. Elastomeric Element:  Molded, oil-resistant rubber or neoprene.  Steel-

washer-reinforced cup to support spring and bushing projecting through 

bottom of frame. 

g. Adjustable Vertical Stop:  Steel washer with neoprene washer "up-stop" on 

lower threaded rod. 
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h. Self-centering hanger rod cap to ensure concentricity between hanger rod 

and support spring coil. 

K. Pipe Riser Resilient Support R1: 

1. Description: All-directional, acoustical pipe anchor consisting of 2 steel tubes 

separated by a minimum of 1/2-inch-thick neoprene.   

a. Vertical-Limit Stops:  Steel and neoprene vertical-limit stops arranged to 

prevent vertical travel in both directions. 

b. Maximum Load Per Support:  500 psig on isolation material providing equal 

isolation in all directions. 

L. Resilient Pipe Guides R2:  

1. Description:  Telescopic arrangement of two steel tubes or post and sleeve 

arrangement separated by a minimum 1/2-inch-thick neoprene. 

a. Factory-Set Height Guide with Shear Pin:  Shear pin shall be removable and 

reinsertable to allow for selection of pipe movement.  Guides shall be 

capable of motion to meet location requirements. 

M. Horizontal Thrust Restraints T1:  Modified specification S2 isolator. 

1. Horizontal thrust restraints shall consist of a modified specification S2 spring 

mounting. Restraint springs shall have the same deflection as the isolator springs. 

2. The assembly shall be preset at the factory and fine tuned in the field to allow for 

a maximum of 1/4" movement from stop to maximum thrust. 

3. The assemblies shall be furnished with rod and angle brackets for attachment to 

both the equipment and duct work or the equipment and the structure. 

4. Restraints shall be attached at the center line of thrust and symmetrically on both 

sides of the unit. 

2.2 RESTRAINED VIBRATION ISOLATION ROOF-CURB RAILS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Amber/Booth Company, Inc. 

2. CalDyn (California Dynamics Corporation). 

3. ISAT (International Seismic Application Technology). 

4. Kinetics Noise Control. 

5. Mason Industries. 

6. Vibro-Acoustics 

7. VMC (Vibration Mountings & Controls, Inc.) 

B. Restrained Vibration Isolation Roof-Curb Rails: RC1:   

C. Description: Factory-assembled, fully enclosed, insulated, air- and watertight curb rail 

designed to resiliently support equipment and to withstand seismic and wind forces. 
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D. Upper Frame: The upper frame shall provide continuous support for equipment and 

shall be captive to resiliently resist seismic forces. 

E. Lower Support Assembly: The lower support assembly shall be a formed sheet-metal 

section containing adjustable and removable steel springs that support upper frame. 

Lower support assembly shall have a means for attaching to building structure and a 

wood nailer for attaching roof materials, and shall be insulated with a minimum of 2 

inches of rigid, glass-fiber insulation on inside of assembly. 

F. Spring Isolators:  Adjustable, restrained spring isolators shall be mounted on 1/4-inch-

thick, elastomeric vibration isolation pads and shall have access ports, for level 

adjustment, with removable waterproof covers at all isolator locations.  Isolators shall be 

located so they are accessible for adjustment at any time during the life of the 

installation without interfering with the integrity of the roof. 

1. Restrained Spring Isolators:  Freestanding, steel, open-spring isolators with 

seismic and wind restraint. 

a. Housing:  Steel with resilient vertical-limit stops and adjustable equipment 

mounting and leveling bolt. 

b. Outside Spring Diameter:  Not less than 80 percent of the compressed 

height of the spring at rated load. 

c. Minimum Additional Travel:  50 percent of the required deflection at rated 

load. 

d. Lateral Stiffness:  More than 80 percent of rated vertical stiffness. 

e. Overload Capacity:  Support 200 percent of rated load, fully compressed, 

without deformation or failure. 

G. Snubber Bushings:  All-directional, elastomeric snubber bushings at least 1/4 inch-thick. 

H. Water Seal:  Galvanized sheet metal with EPDM seals at corners, attached to upper 

support frame, extending down past wood nailer of lower support assembly, and 

counter flashed over roof materials. 

2.3 VIBRATION ISOLATION EQUIPMENT BASES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Amber/Booth Company, Inc. 

2. CalDyn (California Dynamics Corporation). 

3. ISAT (International Seismic Application Technology). 

4. Kinetics Noise Control. 

5. Mason Industries. 

6. Vibro-Acoustics 

7. VMC (Vibration Mountings & Controls, Inc.) 

B. Steel Bases and Rails SB1:  Factory-fabricated, welded, structural-steel bases and rails.  

1. Design Requirements:  Lowest possible mounting height with not less than 1-inch 

clearance above the floor.  Include equipment anchor bolts and auxiliary motor 

slide bases or rails. 
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a. Include supports for suction and discharge elbows for pumps. 

2. Structural Steel:  Steel shapes, plates, and bars complying with ASTM A 36/A 36M.  

Bases shall have shape to accommodate supported equipment. 

3. Support Brackets:  Factory-welded steel brackets on frame for outrigger isolation 

mountings and to provide for anchor bolts and equipment support. 

C. Inertia Base IB1:  Factory-fabricated, welded, structural-steel bases and rails ready for 

placement of cast-in-place concrete. 

1. Design Requirements:  Lowest possible mounting height with not less than 2-inch 

clearance above the floor.  Include equipment anchor bolts and auxiliary motor 

slide bases or rails. 

a. Include supports for suction and discharge elbows for pumps. 

2. Structural Steel:  Steel shapes, plates, and bars complying with ASTM A 36/A 36M.  

Bases shall have shape to accommodate supported equipment. 

3. Support Brackets:  Factory-welded steel brackets on frame for outrigger isolation 

mountings and to provide for anchor bolts and equipment support. 

4. Fabrication:  Fabricate steel templates to hold equipment anchor-bolt sleeves 

and anchors in place during placement of concrete.  Obtain anchor-bolt 

templates from supported equipment manufacturer. 

2.4 SEISMIC-RESTRAINT DEVICES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Amber/Booth Company, Inc. 

2. CalDyn (California Dynamics Corporation). 

3. ISAT (International Seismic Application Technology). 

4. Kinetics Noise Control. 

5. Mason Industries. 

6. Vibro-Acoustics 

7. VMC (Vibration Mountings & Controls, Inc.) 

B. General Requirements for Restraint Components:  Rated strengths, features, and 

applications shall be as defined in reports by an evaluation service member of ICC-ES.  

1. Structural Safety Factor:  Allowable strength in tension, shear, and pullout force of 

components shall be at least four times the maximum seismic forces to which 

they will be subjected. 

C. Snubbers:  Factory fabricated using welded structural-steel shapes and plates, anchor 

bolts, and replaceable resilient isolation washers and bushings. 

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-

wedge or female-wedge type. 

2. Resilient Isolation Washers and Bushings:  Oil- and water-resistant neoprene. 

3. Maximum 1/4-inch air gap, and minimum 1/4-inch-thick resilient cushion. 
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D. Channel Support System:  MFMA-4, shop- or field-fabricated support assembly made of 

slotted steel channels with accessories for attachment to braced component at one 

end and to building structure at the other end and other matching components and 

with corrosion-resistant coating; and rated in tension, compression, and torsion forces. 

E. Restraint Cables:  ASTM A 603 galvanized or ASTM A 492 stainless-steel cables with end 

connections made of steel assemblies with thimbles, brackets, swivel, and bolts 

designed for restraining cable service; and with a minimum of two clamping bolts for 

cable engagement. Cables located in exterior or other wet locations such as wash-

down areas shall be stainless steel. 

F. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with internally 

bolted connections or reinforcing steel angle clamped to hanger rod. 

G. Hinged and Swivel Brace Attachments:  Multifunctional steel connectors for attaching 

hangers to rigid channel bracings and restraint cables. 

H. Bushings for Floor-Mounted Equipment Anchor Bolts:  Neoprene bushings designed for 

rigid equipment mountings, and matched to type and size of anchor bolts and studs. 

I. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of neoprene 

elements and steel sleeves designed for rigid equipment mountings, and matched to 

type and size of attachment devices used. 

J. Resilient Isolation Washers and Bushings:  One-piece, molded, oil- and water-resistant 

neoprene, with a flat washer face. 

K. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type in zinc-

coated steel for interior applications and stainless steel for exterior applications.  Select 

anchor bolts with strength required for anchor and as tested according to ASTM E 488.  

Minimum length of eight times diameter. 

L. Adhesive Anchor Bolts:  Drilled-in and capsule anchor system containing polyvinyl or 

urethane methacrylate-based resin and accelerator, or injected polymer or hybrid 

mortar adhesive.  Provide anchor bolts and hardware with zinc-coated steel for interior 

applications and stainless steel for exterior applications.  Select anchor bolts with 

strength required for anchor and as tested according to ASTM E 488. 

M. All post installed anchors utilized in the seismic design must be qualified for use in 

cracked concrete and approved for use with seismic loads. 

N. Expansion anchors shall not be used for anchorage of equipment with motors rated 

over 10 HP with the exception of undercut expansion anchors.  Spring or internally 

isolated equipment are exempt from this requirement. 

O. All beam clamps utilized for vertical support must also incorporate retention straps. 

P. All seismic brace arm anchorages to include concrete anchors, beam clamps, truss 

connections, etc., must be approved for use with seismic loads. 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

VIBRATION AND SEISMIC CONTROLS FOR HVAC  23 05 48 - 16 
 

2.5 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and tested 

equipment before shipping. 

1. Powder coating on springs and housings. 

2. All hardware shall be galvanized.  Hot-dip galvanize metal components for 

exterior use. 

3. Baked enamel or powder coat for metal components on isolators for interior use. 

4. Color-code or otherwise mark vibration isolation and seismic control devices to 

indicate capacity range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and equipment to receive vibration isolation and seismic control 

devices for compliance with requirements for installation tolerances and other 

conditions affecting performance of the Work. 

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual 

locations before installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 COORDINATION 

A. Coordinate the location of embedded connection hardware with supported 

equipment attachment and mounting points and with requirements for concrete 

reinforcement and formwork specified in Division 03 Section "Cast-in-Place Concrete."  

B. Coordinate size, shape, reinforcement and attachment of all housekeeping pads 

supporting vibration/seismically rated equipment.  Concrete shall have a minimum 

compressive strength of 4,000 psi or as specified by the project engineer. Coordinate 

size, thickness, doweling, and reinforcing of concrete equipment housekeeping pads 

and piers with vibration isolation and seismic restraint device manufacturer to ensure 

adequate space, embedment and prevent edge breakout failures.  Pads and piers 

must be adequately doweled in to structural slab. 

C. Housekeeping pads shall have adequate space to mount equipment and seismic 

restraint devices. 

D. Housekeeping Pads must be adequately reinforced and adequately sized for proper 

installation of equipment anchors and shall also be large enough and thick enough to 

ensure adequate edge distance and embedment depth for restraint anchor bolts to 

avoid housekeeping pad breakout failure. Refer seismic restraint manufacturer’s written 
instructions.   

E. Coordinate with vibration/seismic restraint manufacturer and the structural engineer of 

record to locate and size structural supports underneath vibration/seismically restrained 
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equipment (e.g. roof curbs, cooling towers and other similar equipment). Installation of 

all seismic restraint materials specified in this section shall be accomplished as per the 

manufacturer’s written instructions. Adjust isolators and restraints after piping systems 
have been filled and equipment is at its operating weight, following the manufacturer’s 
written instructions. 

3.3 APPLICATIONS 

A. Multiple Pipe Supports:  Secure pipes to trapeze member with clamps approved for 

application by an evaluation service member of ICC-ES and per the seismic restraint 

manufacturer’s design.  

B. Hanger Rod Stiffeners:  Install hanger rod stiffeners where indicated or scheduled on 

Drawings to receive them and where required to prevent buckling of hanger rods due 

to seismic forces. 

C. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select sizes 

of components so strength will be adequate to carry present and future static and 

seismic loads within specified loading limits. 

3.4 VIBRATION-CONTROL DEVICE INSTALLATION 

A. Comply with requirements in Division 07 Section "Roof Accessories" for installation of roof 

curbs, equipment supports, and roof penetrations. 

B. Comply with requirements in Division 23 Section "Hydronic Piping" for piping flexible 

connections. 

C. Isolate all mechanical equipment 0.75 hp and over per the isolator and seismic restraint 

schedule and these specifications. Vibration isolators shall be selected in accordance 

with the equipment, pipe or duct weight distribution so as to produce reasonably 

uniform deflections 

D. All isolation materials and seismic restraints shall be of the same vendor and shall be 

selected and certified using published or factory certified data 

E. Installation of all vibration isolation materials, flexible connectors and supplemental 

equipment bases specified in this section shall be accomplished as per the 

manufacturer’s written instructions with mountings adjusted to level equipment. Any 

variance or non-compliance with the manufacturer’s instructions shall be reviewed and 

approved in writing by the manufacturer or corrected by the contractor in an 

approved manner. 

F. Installation of vibration isolators must not cause any change of position of equipment, 

piping or duct work resulting in stresses or misalignment.  

G. Locate isolation hangers as near to the overhead support structure as possible. 

H. No rigid connections between isolated components and the building structure shall be 

made that degrades the noise and vibration control system herein specified. <Building= 
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includes, but is not limited to, slabs, beams, columns, studs and walls. <Components= 
includes, but is not limited to, mechanical equipment, piping and ducts. 

I. Coordinate work with other trades to avoid rigid contact with the building.  

J. Any conflicts with other trades which will result in rigid contact with equipment or piping 

due to inadequate space or other unforeseen conditions should be brought to the 

architects/engineers attention prior to installation. Corrective work necessitated by 

conflicts after installation shall be at the responsible contractor’s expense. 

K. Bring to the architects/engineers attention any discrepancies between the 

specifications and the field conditions or changes required due to specific equipment 

selection, prior to installation. Corrective work necessitated by discrepancies after 

installation shall be at the responsible contractor’s expense.  

L. Correct, at no additional cost, all installations which are deemed defective in 

workmanship and materials at the contractor’s expense. 

M. Use horizontal thrust restraints T1 to protect Air handling equipment and centrifugal fans 

against excessive displacement which results from high air thrust when thrust forces 

exceed 10% of the equipment weight. 

N. Isolated equipment, duct and piping located on roofs must be attached to the 

structure.  Supports (e.g., sleepers) that are not attached to the structure will not be 

acceptable. 

O. On completion of installation of all isolation materials and before startup of isolated 

equipment all debris shall be cleared from areas surrounding and from beneath all 

isolated equipment, leaving equipment free to move on the isolation supports. 

P. All floor mounted isolated equipment shall be protected with specification M1, M2, S1, 

S2 or S3 isolator. 

Q. Horizontal Pipe Isolation: All HVAC pumped water, pumped condensate, glycol, and 

refrigerant piping size 1-1/4= and larger within mechanical rooms shall be isolated. 
Outside equipment rooms this piping shall be isolated for the greater of 50’ or 100 pipe 
diameters from rotating equipment.  For the first three (3) support locations from 

externally isolated equipment provide specification H2 or H3 hangers or specification 

S1, S2 or S3 mounts with the same deflection as equipment isolators (max 2=). All other 
piping within the equipment rooms shall be isolated with the same specification 

isolators with a 3/4= minimum deflection.  Steam piping size 1-1/4= and larger which is 
within an equipment room and connected to rotating equipment shall be isolated for 

three (3) support locations from the equipment. Provide specification H2 or H3 hangers, 

or specification S1 or S2 mounts with the same deflection as equipment isolators but a 

minimum of ¾=. 

R. Install full line size flexible pipe connectors at the inlet and outlet of each pump, cooling 

tower, condenser, chiller, coiling connections and where shown on the drawings. All 

connectors shall be suitable for use at the temperature, pressure, and service 

encountered at the point of installation and operation.  End fitting connectors shall 

conform to the pipefitting schedule. Control rods or protective braid must be used to 

limit elongation to 3/8=.  Flexible connectors shall not be required for suspended in-line 

pumps.  
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S. All plumbing pumped water, piping size 1-1/4= and larger within mechanical rooms shall 
be isolated the same as HVAC piping above. Isolators are not required for any 

plumbing pumped water, pumped condensate, and steam piping outside of 

mechanical rooms unless listed in the isolation schedule. 

T. Pipe Riser Isolation:  The operating weight of all variable temperature vertical pipe risers 

1-1/4= and larger, requiring isolation where specifically shown and detailed on riser 
drawings shall be fully supported by specification M1, M2 or R1 supports. S1, S2, S3, H2 or 

H3 steel spring deflection isolators with minimum 3/4-inch minimum shall be in those 

locations where added deflection is required due to pipe expansion and contraction. 

Spring deflection shall be a minimum of 4 times the anticipated deflection change. 

Springs shall be selected to keep the riser in tension. Height saving brackets used with 

isolators having 2.5" deflection or greater shall be of the precompression type to limit 

exposed bolt length. Specification R1 riser supports shall be installed near the center 

point of the riser to anchor the riser when spring isolation is used. Specification R2 riser 

guides may be used in conjunction with spring isolators per design calculations. Pipe 

risers up through 16= shall be supported at intervals of every third floor of the building.  
Pipe risers 18= and over, every second floor. Wall sleeves for take-offs from riser shall be 

sized for insulation O.D. plus two times the anticipated movement to prevent binding.  

Horizontal take-offs and at upper and lower elbows shall be supported with spring 

isolators as required to accommodate anticipated movement. In addition to submittal 

data requirements previously outlined, riser diagrams and calculations shall be 

submitted for approval.  Calculations must show anticipated expansion and 

contraction at each support point, initial and final loads on the building structure, and 

spring deflection changes.  Submittal data shall include certification that the riser 

system has been examined for excessive stresses and that none will exist if installed per 

design proposed. 

U. Where riser pipes pass through cored holes, core diameters shall be a maximum of 2= 
larger than pipe O.D. including insulation. Cored holes must be packed with resilient 

material or firestop as provided by other sections of this specification or local codes. 

Where seismic restraint is required specification isolator S3 shall support risers and 

provide longitudinal restraint at floors where thermal expansion is minimal and will not 

bind isolator restraints. 

V. Duct Isolation: Isolate all duct work with a static pressure 2= W.C. and over in equipment 

rooms and to minimum of 50 feet from the fan or air handler. Use specification type H2 

or H3 hangers or type S1 or S2 floor mounts. 

3.5 SEISMIC-RESTRAINT DEVICE INSTALLATION 

A. Equipment Restraints: 

1. On projects with Seismic Site Class A or B, seismic design or restraint is not 

required. 

2. On projects with Seismic Design Category C: Components with an importance 

factor of 1.0 do not require seismic design or restraint. 

3. Install seismic snubbers on HVAC equipment mounted on vibration isolators.  

Locate snubbers as close as possible to vibration isolators and bolt to equipment 

base and supporting structure. 
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4. Install resilient bolt isolation washers on equipment anchor bolts where clearance 

between anchor and adjacent surface exceeds 0.125 inch. 

5. Install seismic-restraint devices using methods approved by an evaluation service 

member of ICC-ES providing required submittals for component. 

6. Suspended Equipment: All suspended equipment that meets any of the following 

conditions requires seismic restraints as specified by the supplier: 

a. Rigidly attached to pipe or duct that is 75 lbs. and greater,  

b. Items greater than 20 lbs and distribution systems weighing more than 5 

lbs/lineal foot, with an importance factor of 1.0 hung independently or with 

flexible connections. 

c. Possibility of consequential damage. 

d. For importance factors greater than 1.0 all suspended equipment requires 

seismic restraint regardless of the above notes. 

e. Wall mounted equipment weighing more than 20 lbs. 

f. Exemptions: 

1) Equipment weighing less than 20 lbs and distribution systems weighing 

less than 5 lbs/lineal foot, with an Ip = 1.0 and where flexible 

connections exist between the component and associated 

ductwork, piping or conduit. 

7. Base Mounted Equipment: All base mounted equipment that meets any of the 

following conditions requires attachments and seismic restraints as specified by 

the supplier: 

a. Connections to or containing hazardous material,  

b. With an overturning moment. 

c. Weight greater than 400 lbs. 

d. Mounted on a stand 4 ft. or more from the floor 

e. Possibility of consequential damage. 

f. For importance factors greater than 1.0 all base mounted items require 

seismic restraints regardless of the above notes. 

g. For equipment with high center of gravity additional cable restraints shall 

be furnished, as required by isolation manufacturer, to limit forces and 

motion caused by rocking. 

h. Exemptions: 

1) Floor or curb-mounted equipment weighing less than 400 lbs and not 

resiliently mounted, where the Importance Factor, Ip = 1.0, the 

components are mounted at 4 feet or less above a floor level, flexible 

connections between the components and associated duct work, 

piping and conduit are provided and there is no possibility of 

consequential damage. 

8. Roof Mounted Equipment: 

a. To be installed on a structural frame, seismically rated roof curb, or structural 

curb frame mechanically connected to the structure. Items shall not be 

mounted onto sleepers or pads that are not mechanically and rigidly 

attached to the structure. Restraint must be adequate to resist both seismic 

and wind forces. 
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b. Roof curbs shall be installed directly to building structural steel or concrete 

roof deck and not to top of steel deck or roofing material. 

c. Exemptions: 

1) Curb-mounted mushroom, exhaust and vent fans with curb area less 

than nine square feet are excluded. 

9. Rigid Mounted Equipment:  

a. Anchor floor and wall mounted equipment to the structure as per the 

stamped seismic certifications / drawings. 

b. For equipment with high center of gravity additional cable restraints shall 

be furnished, as required by isolation manufacturer, to limit forces and 

motion caused by rocking. 

c. Suspended equipment shall be restrained using seismic cable restraints, or 

struts, and hanger rods as per the stamped seismic certifications / drawings. 

10. Vibration Isolated Equipment:  

a. Seismic control shall not compromise the performance of noise control, 

vibration isolation or fire stopping systems. 

b. Equipment supported by vibration-isolation hangers shall be detailed and 

installed with approximately a 1/8= gap between the isolation hangers and 
the structure. Isolators at restraint locations must be fitted with uplift limit 

stops. 

B. Install seismic snubbers on HVAC equipment mounted on vibration isolators.  Locate 

snubbers as close as possible to vibration isolators and bolt to equipment base and 

supporting structure. 

C. Install resilient bolt isolation washers on equipment anchor bolts where clearance 

between anchor and adjacent surface exceeds 0.125 inch. 

D. Install seismic-restraint devices using methods approved by an evaluation service 

member of ICC-ES providing required submittals for component. 

E. Installation and adjustment of all seismic restraints specified in this section shall be 

accomplished as per the manufacturer’s written instructions. Any deviation from the 
manufacturer’s instructions shall be reviewed and approved by the manufacturer. 

F. Piping Restraints: 

1. Comply with requirements in MSS SP-127. 

4. Seismically restrain piping, with an Ip = 1.0, located in boiler rooms, mechanical 

equipment rooms and refrigeration equipment rooms that is 1¼= I.D. and larger. 
5. Seismically restrain all other Ip = 1.0 piping 2½= diameter and larger. 
6. Seismically restrain all Ip = 1.5 piping larger than 1= diameter. 
7. Branch lines may not be used to brace main lines. 

8. Exemptions: 

a. All high deformability pipe 3= or less in diameter suspended by individual 
hanger rods where Ip = 1.0. 

b. High deformability pipe or conduit in Seismic Design Category C, 2= or less 
in diameter suspended by individual hanger rods where Ip = 1.5. 
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c. High deformability pipe in Seismic Design Category D, E or F, 1= or less in 
diameter suspended by individual hanger rods where Ip = 1.5. 

d. All clevis supported pipe runs installed less than 12= from the top of the pipe 
to the underside of the support point and trapeze supported pipe 

suspended by hanger rods having a distance less than 12= in length from 
the underside of the pipe support to the support point of the structure. 

e. Piping systems, including their supports, designed and constructed in 

accordance with ASME B31. 

f. Piping systems, including their supports, designed and constructed in 

accordance with NFPA, provided they meet the force and displacement 

requirements of Section 13.3.1 and 13.3.2 (ASCE 7). 

G. Install flexible metal hose loops in piping which crosses building seismic joints, sized for 

the anticipated amount of movement. 

H. Install flexible piping connectors where adjacent sections or branches are supported by 

different structural elements, and where the connections terminate with connection to 

equipment that is anchored to a different structural element from the one supporting 

the connections as they approach equipment. 

I. Where pipe sizes reduce below dimensions required for seismic, the final restraint shall 

be installed at the transition location. 

J. Restraint Spacing For Piping: Sizes shown are maximum. Actual spacing determined by 

calculation. 

1. For non-ductile piping (e.g., cast iron, PVC) space transverse supports a maximum 

of 20’ o.c., and longitudinal supports a maximum of 40’ o.c. 
2. For piping with hazardous material inside (e.g., natural gas, medical gas) space 

Transverse supports a maximum of 20’ o.c., and longitudinal supports a maximum 
of 40’ o.c. 

3. For pipe risers, restrain the piping at floor penetrations using the same spacing 

requirements as above. 

4. For all other ductile piping see Table <A= below 

K. Seismic Restraint of Ductwork: Seismically restrain per specific code requirements, all 

ductwork listed below (unless otherwise indicated on the drawings), using seismic cable 

restraints: (Ductwork not meeting criteria listed below is to be <Exempt=) 

1. Restrain rectangular ductwork with cross sectional area of 6 square feet or larger. 

Duct with and an importance factor of 1.5 must be braced with no exceptions 

regardless of size or distance requirements. 

2. Restrain round ducts with diameters of 28= or larger. Duct with an importance 

factor of 1.5 must be braced with no exceptions regardless of size or distance 

requirements. 

3. Restrain flat oval ducts the same as rectangular ducts of the same nominal size. 

4. Duct must be reinforced at the restraint locations. Reinforcement shall consist of 

an additional angle on top of the ductwork that is attached to the support 

hanger rods. Ductwork is to be attached to both upper angle and lower trapeze. 

Additional reinforcing is not required if duct sections are mechanically fastened 

together with frame bolts and positively fastened to the duct support suspension 

system. 
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5. A group of ducts may be combined in a larger frame so that the combined 

weights and dimensions of the ducts are less than or equal to the maximum 

weight and dimensions of the duct for which bracing details are selected. 

6. Walls, including gypsum board non-bearing partitions, which have ducts running 

through them, may replace a typical transverse brace. Provide channel framing 

around ducts and solid blocking between the duct and frame. 

7. If ducts are supported by angles, channels or struts, ducts shall be fastened to it 

at seismic brace locations in lieu of duct reinforcement. 

8. All ductwork weighing more than 17 lb/ft. 

9. Exemptions: 

a. Duct runs supported at locations by two rods less than 12 inches in length 

from the structural support to the structural connection to the ductwork. This 

exemption does not apply to ducts with an importance factor of 1.5. 

10. See Table <A= below for restraint spacing. 

L. Exemptions do not apply for: 

1. Life Safety or High Hazard Components 

a. Including gas, fire protection, medical gas, fuel oil and compressed air 

needed for the continued operation of the facility or whose failure could 

impair the facility’s continued operation, Occupancy Category IV, IBC-2018 

as listed in Section 1.3 B regardless of governing code for HVAC, Plumbing, 

Electrical piping or equipment. (A partial list is illustrated.) High Hazard is 

additionally classified as any system handling flammable, combustible or 

toxic material. Typical systems not excluded are additionally listed below. 

2. Piping 

a. Fuel oil, gasoline, natural gas, medical gas, steam, compressed air or any 

piping containing hazardous, flammable, combustible, toxic or corrosive 

materials. Fire protection standpipe, risers and mains. Fire Sprinkler Branch 

Lines must be end tied. 

3. Duct 

a. Smoke evacuation duct or fresh air make up connected to emergency 

system, emergency generator exhaust, boiler breeching or as used by the 

fire department on manual override. 

4. Equipment 

a. Previously excluded non life safety duct mounted systems such as fans, 

variable air volume boxes, heat exchangers and humidifiers having a 

weight greater than 75 lbs require independent seismic bracing. 

M. Spacing Chart For Suspended Components: 
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N. Roof mounted duct is to be installed on sleepers or frames mechanically connected to 

the building structure. Roof anchors and seismic cables or frames shall be used to resist 

seismic and wind loading. Wind loading factors shall be determined by the registered 

design professional. 

O. Where duct sizes reduce below dimensions required for seismic restraint the final 

restraint shall be installed at the transition location. 

P. Install cables so they do not bend across edges of adjacent equipment or building 

structure. 

Q. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to 

provide resilient media between anchor bolts and mounting hole in concrete base. 

R. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 

provide resilient media where equipment or equipment-mounting channels are 

attached to wall. 

S. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to 

structure at flanges of beams, at upper truss chords of bar joists, or at concrete 

members. 

T. Seismically Rated Beam Clamps are required where welding to or penetrations to steel 

beams are not approved. 

U. Drilled-in Anchors: 

1. Identify position of reinforcing steel and other embedded items prior to drilling 

holes for anchors.  Do not damage existing reinforcing or embedded items during 

coring or drilling.  Notify the structural engineer if reinforcing steel or other 

embedded items are encountered during drilling.  Locate and avoid prestressed 

tendons, electrical and telecommunications conduit, and gas lines. 

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has 

achieved full design strength. 

3. Wedge Anchors:  Protect threads from damage during anchor installation.  

Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the 

structural element to which anchor is to be fastened. 

Table <A= Seismic Bracing 

(Maximum Allowable Spacing Shown- Actual Spacing to Be Determined by Calculation) 

Equipment 

 

On Center Transverse On Center Longitudi-

nal 

Change Of Direction  

Duct  

All Sizes 30 Feet  60 Feet 4 Feet 

 

Pipe Threaded, Welded, Soldered Or Grooved 

To 16= 40 Feet 80 Feet 4 Feet 

18= – 28= 30 Feet 60 Feet 4 Feet 

30= – 40= 20 Feet 60 Feet 4 Feet 

42= & Larger 10 Feet 30 Feet 4 Feet 
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4. Adhesive Anchors:  Clean holes to remove loose material and drilling dust prior to 

installation of adhesive.  Place adhesive in holes proceeding from the bottom of 

the hole and progressing toward the surface in such a manner as to avoid 

introduction of air pockets in the adhesive. 

5. Set anchors to manufacturer's recommended torque, using a torque wrench. 

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior 

applications. 

3.6 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION 

A. Install flexible connections in piping where they cross seismic joints, where adjacent 

sections or branches are supported by different structural elements, and where the 

connections terminate with connection to equipment that is anchored to a different 

structural element from the one supporting the connections as they approach 

equipment.  Comply with requirements in Division 23 Section "Hydronic Piping" for piping 

flexible connections. 

3.7 FIELD QUFALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

1. A representative of the vibration isolation system manufacturer shall review the 

project installation and provide documentation indicating conformance to 

vibration isolation design intent 

C. Remove and replace malfunctioning units and retest as specified above. 

D. Prepare test and inspection reports. 

1. The installing contractor shall submit a report upon request to the building 

architect and/or engineer, including the manufacturer’s representative’s final 
report, indicating that all seismic restraint material has been properly installed, or 

steps that are to be taken by the contractor to properly complete the seismic 

restraint work as per the specifications. 

3.8 IDENTIFICATION 

A. Install identification tags at all seismic brace locations.  Tags to include the  following 

information: 

1. Specific seismic forces (g-force) the location was designed to resist. 

2. Maximum brace reaction at connection to structure. 

3. For single hung items, the maximum pipe/conduit size the brace location was 

designed to accommodate. 

4. For trapeze supported items, the maximum weight (lbs/lf) the brace location was 

designed to accommodate. 

5. For suspended equipment, the maximum unit operating weight (lbs) the brace 

location was designed to accommodate. 
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6. Location identifier cross matched to that on plan set layout. 

7. Company name of installing contractor. 

3.9 ADJUSTING 

A. Adjust isolators after piping system is at operating weight. 

B. Adjust leveling devices as required to distribute loading uniformly on isolators.  Shim units 

as required where leveling devices cannot be used to distribute loading properly. 

1. Adjust active height of spring isolators. 

C. Adjust limit stops on restrained spring isolators to mount equipment at normal operating 

height.  After equipment installation is complete, adjust limit stops so they are out of 

contact during normal operation. 

D. Adjust restraints to permit free movement of equipment within normal mode of 

operation. 

 

 

 
EQUIPMENT ISOLATION SCHEDULE     

  A'   B'   C'  

LOCATION  
CRITICA

L 
  UPPER STORY  GRADE  

 (35'-50' SPAN)  (20'-35' SPAN)    

 
ISOLA

TOR 

MINIMU

M 
BASE 

ISOLA

TOR 

MINIMU

M 
BASE 

ISOLAT

OR 

MINIMU

M 
BASE 

 TYPE 
DEFLEC

TION 
TYPE TYPE 

DEFLEC

TION 
TYPE TYPE 

DEFLEC

TION 
TYPE 

EQUIPMENT (1)  (IN)   (IN)   (IN)  

AIR HANDLING UNITS          

FLOOR MOUNTED          

UP TO 15 HP S3 1.5  S3 0.75  S3 0.75  

20 HP & OVER S3 2.5 SB1 S3 1.5  S3 0.75  

SUSPENDED          

UP TO 15 HP H3 1.75  H3 1  H3 1  

20 HP & OVER H3 2.5 SB1 H3 1.75  H3 1  

HIGH PRESSURE FAN SECTIONS           

UP TO 30 HP S1 2.5 IB1 S3 1.5 IB1 S3 0.75 IB1 

40 HP & OVER S1 3.5 IB1 S3 2.5 IB1 S3 1.5 IB1 

CENTRIFUGAL FANS          

CL. I & II UP TO 54-112" W.D.          

UPT015HP S3 1.5 SB1 S3 0.75 SB1 S3 0.75 SB1 

20-50 HP S1 2.5 IB1 S3 1.5 IB1 S3 0.75 SB1 

60 HP & OVER S1 3.5 IB1 S1 2.5 IB1 S3 1.5 SB1 

CL. I & II 60" W.D. & OVERI ALL 

CL. III FANS 
         

UPT015HP S1 2.5 IB1 S3 1.5 IB1 S3 0.75 IB1 

20-50 H P S1 2.5 IB1 S1 2.5 IB1 S3 1.5 IB1 

60 HP & OVER S1 3.5 IB1 S1 2.5 IB1 S3 1.5 IB1 

AXIAL FLOWFANS          
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FLOOR MTD.          

UP TO 15 HP S3 1.5 SB1 S3 0.75  S3 0.75  

20 HP & OVER S1 3.5 IB1 S3 1.5  S3 0.75  

SUSPENDED          

UP TO 15 HP H3 1.75 SB1 H3 1  H3 1  

20 HP & OVER H3 2.5 SB1 H3 1.75 SB1 H3 1.5  

VENT (UTILITY SETS)          

FLOOR MTD S3 1.5 SB1 S3 0.75  S3 0.75  

SUSPENDED H3 1.75 SB1 H3 1  H3 0.75  

CABINET FANS, FANS 

SECTIONS 
         

FLOOR MTD.          

UP TO 15 HP S3 1.5  S3 0.75  S3 0.75  

20 HP & OVER S1 2.5 IB1 S3 1.5  S3 0.75  

SUSPENDED          

UP TO 15 HP H3 1.75  H3 1  H3 0.75  

20 HP & OVER H3 2.5 SB1 H3 1.75  H3 1.75  

PUMPS          

FLOOR MTD.          

UP TO 15 HP S3 0.75 IB1 S3 0.75 IB1 SRVD 0.4 IB1 

7-112 HP & OVER S3 1.5 IB1 S3 1.5 IB1 S3 0.75 IB1 

SUSPENDED INLINE H3 1.75  H3 1.75  H3 1  

REFRIGERATION UNITS          

RECIPROCATING 

COMPRESSORS 
S1 2.5 IB1 S3 1.5 IB1 S3 0.75 IB1 

RECIPROCATING COND. 

UNITS & CHILLERS 
S1 2.5 IB1 S3 1.5  S3 0.75  

HERMETIC CENTRIFUGALS S3 2.5  S3 1.5  P1 0.15  

OPEN CENTRIFUGALS S1 2.5 IB1 S3 1.5 IB1 P1 0.15  

ABSORPTION MACHINES S3 1.5  S3 0.75  P1 0.15  

AIR COMPRESSORS          

TANK TYPE (HORIZONTAL 

TANK) 
S1 2.5 IB1 S3 1.5  S3 0.75  

TANK TYPE (VERTICAL 

TANK) 
S1 2.5 IB1 S3 1.5 IB1 S3 0.75  

COOLING TOWERS & CLOSED 

CIRCUIT COOLERS 
         

UP TO 500 TONS S3 2.5  S3 0.75  P1 0.15  

OVER 500 TONS S3 4.5  S3 2.5  P1 0.15  

AIR COOLED CONDENSERS          

UP TO 50 TONS S3 1.5  S3 0.75  P1 0.15  

OVER 50 TONS S3 2.5  S3 1.5  P1 0.15  

ROOFTOP AIR CONDITIONING 

UNITS 
         

REQUIRING WEATHER SEAL          

UP TO 5000 CFM (12 TON) S1 1.5 RC1 S1 0.75 RC1    

OVER 5000 CFM (12 TON) S3 2.5 RC1 S3 1.5 RC1    

OTHER TYPES          

UP TO 25 TONS S3 1.5  S3 1.5     

OVER 25 TONS S3 2.5  S3 1.5     

BOILER (PACKAGE TYPE)          

ALL SIZES S3 1.5  S3 0.75  P1 0.15  
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ENGINE DRIVEN GENERATORS          

UP TO 60 HP S1 2.5 IB1 S3 1.5 IB1 S3 0.75  

75 HP & OVER S1 3.5 IB1 S3 2.5 IB1 S3 0.75  

 

NOTES: 

1) Thrust restraints required on all high-pressure fan section, suspended axial-flow fans and on 

floor-mounted axial fans operating at 3.0= S.P. or greater. 

END OF SECTION 
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SECTION 23 05 50 - OPERATION AND MAINTENANCE OF HVAC SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. All pertinent sections of Division 21, 22, & 23 Mechanical General Requirements, are 

part of the work of this Section.  Division 01 is part of this and all other sections of these 

specifications. 

1. Division 23 Section <Testing, Adjusting, and Balancing for HVAC=. 
2. Division 23 Section <Mechanical Requirements= for Training and Instructions to 

Owner’s Representative.  

1.2 SCOPE OF WORK 

A. Submission of Operating and Maintenance Manuals complete with Balancing reports.  

(Coordinate with Division 01). 

B. Coordination of work required for system commissioning. 

C. Provide a hard copy and an electronic copy on CD of the O and M manual fully 

searchable in PDF format. 

1.3 SUBMITTALS 

A. Submit product data in accordance with Division 01 and Division 23 Section 

<Mechanical Requirements=.  Submit the following: 

1. Sample of O and M manual outline. 

PART 2 - PRODUCTS 

2.1 O & M MANUALS 

A. The operating and maintenance manuals shall be as follows: 

1. Binders shall be red buckram with easy-view metal for size 8-1/2 x 11-inch sheets, 

with capacity expandable from 2 inches to 3-1/2 inches as required for the 

project.  Construction shall be rivet-through with library corners.  No. 12 backbone 

and lining shall be the same material as the cover.  The front cover and 

backbone shall be foil-stamped in white as follows:  (coordinate with Division 01 ) 

OPERATING AND MAINTENANCE 

MANUAL 

FOR THE 
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(INSERT PROJECT NAME) 

 

(INSERT PROJECT COMPLETION YEAR) 

 

VOLUME No. ( ) 

 

VAN BOERUM & FRANK ASSOCIATES, INC. 

MECHANICAL ENGINEER 

 

(INSERT ARCHITECT) 

Binders shall be a manufactured by: 

We R Memory Makers 

631 North 400 West 

Salt Lake City, Utah 84103 

801-539-5000     

PART 3 - EXECUTION 

3.1 OPERATING AND MAINTENANCE MANUALS: 

A. Work under this section shall be performed in concert with the contractor performing 

the system testing and balancing.  Six (6) copies of the manuals shall be furnished to the 

Architect for distribution to the owner. 

B. The "Start-Up and Operation" section is one of the most important in the manual.  

Information in this section shall be complete and accurately written and shall be 

verified with the actual equipment on the job, such as switches, starters, relays, 

automatic controls, etc.  A step-by-step start-up procedure shall be described. 

C. The manuals shall include air and water-balancing reports, system commissioning 

procedures, start-up tests and reports, equipment and system performance test reports, 

warranties, and certificates of training given to the owner’s representatives. 

D. American Society of Mechanical Engineers (ASME) Stamp shall be required on all items 

required by code or specified to conform to the ASME Code, and certificates will be 

included in the O&M manuals. 

E. Form U-1, the manufacturers’ data report for pressure vessels, is to be included in the 

operation and maintenance manuals. National Board Register (NBR) numbers shall be 

provided where required by code, and included in the manuals. 

F. Underwriters Laboratories (UL) or equivalent ETL labels shall be applied to manufactured 

equipment represented by a UL classification and/or listing. Included certification in the 

O&M manuals. 

An index sheet typed on AICO Gold-Line indexes shall be provided in the front of the 

binder.  The manual shall be include the following: 
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SYSTEM DESCRIPTIONS 

START-UP PROCEDURE AND OPERATION OF SYSTEM  

MAINTENANCE AND LUBRICATION TABLE 

OPERATION AND MAINTENANCE BULLETINS 

AUTOMATIC TEMPERATURE CONTROL DESCRIPTION OF OPERATION, INTERLOCK AND 

CONTROL DIAGRAMS, AND CONTROL PANELS. 

AIR AND WATER SYSTEM BALANCING REPORTS 

EQUIPMENT WARRANTIES AND TRAINING CERTIFICATES 

SYSTEM COMMISSIONING REPORTS 

  

EQUIPMENT START-UP CERTIFICATES 

END OF SECTION 
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SECTION 23 05 53 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 

2. Danger, Warning and Caution signs and labels. 

3. Pipe labels. 

4. Duct labels. 

5. Stencils. 

6. Valve tags. 

7. Danger tags. 

8. Warning tags. 

9. Caution tags. 

10. Ceiling grid 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Equipment Label Schedule:  Include a listing of all equipment to be labeled with the 

proposed content for each label. 

C. Valve numbering scheme. 

D. Valve Schedules:  For each piping system to include in maintenance manuals. 

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting 

of surfaces where devices are to be applied. 

B. Coordinate installation of identifying devices with locations of access panels and doors. 

C. Install identifying devices before installing acoustical ceilings and similar concealment. 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 23 05 53 - 2 
 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

1. Material and Minimum Thickness, predrilled or stamped holes for attachment 

hardware:   

a. Brass, 0.032-inch . 

2. Minimum Label Size:  Length and width vary for required label content, but not 

less than 2-1/2 by 3/4 inch. 

3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger 

lettering for greater viewing distances.  Include secondary lettering two-thirds to 

three-fourths the size of principal lettering. 

4. Fasteners:  Stainless-steel; 

a. Rivets or self-tapping screws   

5. Adhesive:  Contact-type permanent adhesive, compatible with label and with 

substrate. 

B. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical 

engraving, and having predrilled holes for attachment hardware, 1/16 inch thick. 

2. Letter Color:   

a. Black.  

3. Background Color:   

a. White.  

4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

5. Minimum Label Size:  Length and width vary for required label content, but not 

less than 2-1/2 by 3/4 inch. 

6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger 

lettering for greater viewing distances.  Include secondary lettering two-thirds to 

three-fourths the size of principal lettering. 

7. Fasteners:  Stainless-steel; 

a. Rivets or self-tapping screws   

8. Adhesive:  Contact-type permanent adhesive, compatible with label and with 

substrate. 

C. Label Content:  Include equipment's Drawing designation or unique equipment 

number, Drawing numbers where equipment is indicated (plans, details, and 

schedules), , plus the Specification Section number and title where equipment is 

specified. Label shall also include: capacity specified at designed operating conditions, 

actual capacity as balanced at site operating conditions, and area or zone served. 

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-

inch bond paper.  Tabulate equipment identification number and identify Drawing 

numbers where equipment is indicated (plans, details, and schedules), plus the 

Specification Section number and title where equipment is specified.  Equipment 

schedule shall be included in operation and maintenance data. 
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2.2 DANGER, WARNING AND CAUTION SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

having predrilled holes for attachment hardware; 1/16 inch  thick. 

B. Danger signs, colors: 

1. Letter Color:   

a. White. 

2. Background Color:   

a. Red.  

C. Warning signs, colors: 

1. Letter Color:   

a. Black. 

2. Background Color:   

a. Orange.  

D. Caution signs, colors: 

1. Letter Color:   

a. Black. 

2. Background Color:   

a. Yellow.  

E. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

F. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 

G. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 

1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 

greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 

size of principal lettering. 

H. Fasteners:  Stainless-steel; 

1. Rivets or self-tapping screws   

I. Adhesive:  Contact-type permanent adhesive, compatible with label and with 

substrate. 

J. Label Content:  Include caution and warning information, plus emergency notification 

instructions. 

2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with 

lettering indicating service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to partially cover 

circumference of pipe and to attach to pipe without fasteners or adhesive. 

C. Self-Adhesive Pipe Labels:  Printed plastic with contact-type, permanent-adhesive 

backing. 
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D. Pipe Label Contents:  Include identification of piping service using same designations or 

abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to 

accommodate both directions, or as separate unit on each pipe label to 

indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.4 DUCT LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

having predrilled holes for attachment hardware; 1/16 inch  thick. 

B. Letter Color:   

1. As required per Duct Label Color Schedule 

C. Background Color:   

1. As required per Duct Label Color Schedule 

D. Maximum Temperature:  Able to withstand temperatures up to 160 deg F. 

E. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 

1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for 

greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 

size of principal lettering. 

G. Fasteners:  Stainless-steel; 

1. Rivets or self-tapping screws   

H. Adhesive:  Contact-type permanent adhesive, compatible with label and with 

substrate. 

I. Duct Label Contents:  Include identification of duct service using same designations or 

abbreviations as used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to 

accommodate both directions, or as separate unit on each duct label to 

indicate flow direction. 

2. Lettering Size:  At least 1-1/2 inches high. 

2.5 STENCILS 

A. Stencils:  Prepared with letter sizes according to ASME A13.1 for piping; minimum letter 

height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel 

and door labels, equipment labels, and similar operational instructions. 

1. Stencil Material:   

a. Aluminum. 
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2. Stencil Paint:   

a. Exterior, gloss, alkyd enamel black unless otherwise indicated.   

b. Paint may be in pressurized spray-can form. 

3. Identification Paint:   

a. Exterior, alkyd enamel in colors according to ASME A13.1 unless otherwise 

indicated. 

2.6 VALVE TAGS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation 

and 1/2-inch numbers. 

1. Tag Material, predrilled or stamped holes for attachment hardware, minimum 

thickness:   

a. Brass, 0.051-inch  

b. At least 1 inch by 3 inch 

2. Fasteners:  Steel; 

a. Wire-link or beaded chain; or S-hook  

3. Label Content 

a. Plan Identification 

b. Normal Position 

c. Duty 

d. Areas Served 

e. Valve Type 

 

B. Valve Schedules:   

1. For each piping system, on 8-1/2-by-11-inch bond paper, tabulate;  

a. Valve number.  

b. Piping system. 

c. System abbreviation (as shown on valve tag).  

d. Location of valve (room or space). 

e. Normal-operating position (open, closed, or modulating). 

f. Variations for identification.   

g. Mark valves for emergency shutoff and similar special uses. 

2. Valve-tag schedule: 

a. Shall be included in operation and maintenance data. 

2.7 VALVE TAGS FOR HEATING VALVES, STEAM VALVES, AND LOW PRESSURE SIDE HTW HEAT 

EXHANGERS 

A. Valve Tags:  Stamped or engraved with 1/4-inch letters for piping system abbreviation 

and 1/2-inch numbers. 

1. Tag Material, predrilled or stamped holes for attachment hardware, minimum 

thickness:   

a. Brass, 0.051-inch  

b. At least 1 inch by 3 inch 
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2. Fasteners:  Steel; 

a. Wire-link or beaded chain; or S-hook  

3. Label Content 

a. Plan Identification 

b. Normal Position 

c. Duty 

d. Areas Served 

e. Valve Type 

f. Manufacturer 

g. Size 

h. Grade 

i. Pressure-Temperature service rating 

2.8 DANGER TAGS 

A. Danger Tags:  Preprinted or partially preprinted, accident-prevention tags, of 

plasticized card stock with matte finish suitable for writing. 

1. Size:  

a. 3 by 5-1/4 inches minimum  

2. Fasteners:   

a. Brass grommet and wire.  

3. Nomenclature:  Large-size primary caption such as "DANGER," and "DO NOT 

OPERATE." 

4. Color:  Red background with white lettering. 

2.9 WARNING TAGS 

A. Warning Tags:  Preprinted or partially preprinted, accident-prevention tags, of 

plasticized card stock with matte finish suitable for writing. 

1. Size:  

a. 3 by 5-1/4 inches minimum  

2. Fasteners:   

a. Brass grommet and wire.  

3. Nomenclature:  Large-size primary caption such as <WARNING= and "DO NOT 

OPERATE." 

4. Color:  Yellow background with black lettering. 

2.10 CAUTION TAGS 

A. Caution Tags:  Preprinted or partially preprinted, accident-prevention tags, of 

plasticized card stock with matte finish suitable for writing. 

1. Size:  

a. 3 by 5-1/4 inches minimum  

2. Fasteners:   

a. Brass grommet and wire.  

3. Nomenclature:  Large-size primary caption such as "CAUTION," and "DO NOT 

OPERATE." 
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4. Color:  Orange background with black lettering. 

2.11 CEILING GRID 

A. Provide red lettering on the ceiling tile grid of the locations of all fire dampers, smoke 

dampers and fire/smoke dampers.  Size of lettering and verbiage is to conform to IBC 

and NFPA standards. 

B. Provide valve identification for all HVAC valves located above the ceiling on the ceiling 

grid below the valve. 

C. Provide VAV box identification for all VAV boxes located above the ceiling on the 

ceiling grid below the VAV box. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of 

identification devices, including dirt, oil, grease, release agents, and incompatible 

primers, paints, and encapsulants. 

3.2 EQUIPMENT LABEL INSTALLATION 

A. Install or permanently fasten labels on each major item of mechanical equipment. 

B. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Piping Color-Coding:  Painting of piping as specified in Division 09 Section <Exterior 
Painting= & <Interior Painting=.  

B. Stenciled Pipe Label Option:   

1. Stenciled labels may be provided instead of manufactured pipe labels, at 

Installer's option.   

2. Install stenciled pipe labels with painted, color-coded bands or rectangles on 

each piping system. 

a. Identification Paint:  Use for contrasting background. 

b. Stencil Paint:  Use for pipe marking. 

C. Locate pipe labels where piping is exposed or above accessible ceilings in finished 

spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and 

plenums; and exterior exposed locations as follows: 

1. Near each valve and control device. 
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2. Near each branch connection, excluding short takeoffs for fixtures and terminal 

units.  Where flow pattern is not obvious, mark each pipe at branch. 

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures. 

4. At access doors, manholes, and similar access points that permit view of 

concealed piping. 

5. Near major equipment items and other points of origination and termination. 

6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 

feet in areas of congested piping and equipment. 

7. On piping above removable acoustical ceilings.  Omit intermediately spaced 

labels. 

D. Pipe Label Color Schedule: 

 

MEDIUM IN PIPE  BACKGROUND 

COLOR 

IDENTIFYING 

LETTERING 

LETTERING 

COLOR 

COMPRESSED GAS  

Hydrogen Brown Hydrogen Black 

Natural Gas Brown Natural Gas Yellow 

Oxygen Brown Oxygen Black 

VACUUM 

Vacuum Silver Vacuum Black 

WATER **NOTE: DIRECTIONAL ARROWS ARE REQUIRED ON HTW PIPING. 

Boiler Blow-Off Yellow Blow-Off Water Black 

Chilled Water 

Supply 

Blue Chilled Water 

Supply 

White 

Chilled Water Re-

turn 

Blue Chilled Water Re-

turn 

White 

Condenser Water 

Supply 

Blue Cooling Water 

Supply 

White 

Condenser Water 

Return 

Blue Cooling Water 

Return 

Black 

Condensate Re-

turn  

Orange Condensate Re-

turn 

Black 

Cold Water (Po-

table) 

Green Domestic Cold 

Water 

White 

Non Potable Green Unsafe Water Black 

Domestic Hot Wa-

ter (Potable) 

Green Domestic Hot 

Water 

White 

Domestic Hot Wa-

ter Return 

Green Domestic Hot 

Water Return 

White 

Fire Protection 

Water 

Red Fire Protection White 

Glycol Solution Purple Glycol Solution White 

Secondary Heat-

ing Water Supply  

Brown Heating Water 

Supply 

White 

Secondary Heat-

ing Water Return  

Brown Heating Water 

Return 

White 

Reverse Osmosis Green Rev. Osmosis Wa-

ter 

White 

Softened Green Softened Water Black 
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Roof Drain Green Roof Drain White 

System Make-Up Green Make-Up Water White 

Treated Water Green Treated Water Black 

WASTE 

Building Waste  (unpainted) or 

Black 

Waste White 

ALL EQUIPMENT OR PIPING LOCATED OUTSIDE BUILDINGS 

All Equipment or 

Piping Located 

Outside Buildings  

Brown - - - - - - 

3.4 DUCT LABEL INSTALLATION 

A. Install plastic-laminated duct labels with permanent adhesive on air ducts in the 

following color codes: 

1. Blue  :  For cold-air supply ducts. 

2. Yellow  :  For hot-air supply ducts. 

3. Green  :  For exhaust-, outside-, relief-, return-, and mixed-air ducts. 

4. ASME A13.1 Colors and Designs:  For hazardous material exhaust. 

B. Locate labels near points where ducts enter into concealed spaces and at maximum 

intervals of 50 feet in each space where ducts are exposed or concealed by 

removable ceiling system. 

3.5 VALVE-TAG INSTALLATION (See Drawing Schedules.) 

A. Install tags on valves and control devices in piping systems, except check valves; valves 

within factory-fabricated equipment units; shutoff valves; faucets; convenience and 

lawn-watering hose connections; and HVAC terminal devices and similar roughing-in 

connections of end-use fixtures and units.  List tagged valves in a valve schedule. 

3.6 WARNING-TAG INSTALLATION 

A. Write required message on, and attach warning tags to, equipment and other items 

where required. 

3.7 ELECTRICAL SWITCHES AND STARTERS FOR MECHANICAL EQUIPMENT 

A. Label all electrical switches and starters identifying equipment served. 

END OF SECTION 
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

b. Variable-air-volume systems. 

2. Balancing Hydronic Piping Systems: 

a. Constant-flow hydronic systems. 

b. Variable-flow hydronic systems. 

c. Primary-secondary hydronic systems. 

3. Balancing Steam Systems. 

4. Various HVAC Equipment.  

a. Heat Exchangers. 

b. Motors. 

c. Chillers. 

d. Cooling Towers. 

e. Condensing Units. 

f. Boilers. 

g. Heat Transfer Coils. 

5. Domestic Heater Systems. 

 

1.3 DEFINITIONS 

A. AABC:  Associated Air Balance Council. 

B. NEBB:  National Environmental Balancing Bureau. 

C. TAB:  Testing, adjusting, and balancing. 

D. TABB:  Testing, Adjusting, and Balancing Bureau. 
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E. TAB Specialist:  An entity engaged to perform TAB Work. 

1.4 ACTION SUBMITTALS 

A. LEED Submittals: 

1. Air-Balance Report for Prerequisite IEQ 1:  Documentation of work performed 

for ASHRAE 62.1, Section 7.2.2 - "Air Balancing." 

2. TAB Report for Prerequisite EA 2:  Documentation of work performed for 

ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing." 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  Within the following number of days of the Contractor's Notice to 

Proceed, submit documentation that the TAB contractor and this Project's TAB team 

members meet the qualifications specified in "Quality Assurance" Article; 

1. 30 days. 

B. Certified TAB reports. 

C. Instrument calibration reports, to include the following: 

1. Instrument type and make. 

2. Serial number. 

3. Application. 

4. Dates of use. 

5. Dates of calibration. 

1.6 QUALITY ASSURANCE 

A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC or NEBB. 

1. TAB Field Supervisor:  Employee of the TAB contractor and certified by AABC or 

NEBB and shall be the same as the TAB Contractor. 

2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC 

or NEBB as a TAB technician and shall be the same as the TAB Contractor. 

B. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare 

certified TAB reports. 

2. Certify that the TAB team complied with the approved TAB plan and the 

procedures specified and referenced in this Specification. 

C. TAB Report Forms:  Use standard TAB contractor's forms approved by:  

1. Architect. 

D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in 

ASHRAE 111, Section 5, "Instrumentation." 
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E. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 

Balancing." 

F. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6.7.2.3 - "System Balancing." 

1.7 PROJECT CONDITIONS 

A. Full Owner Occupancy:  Owner will occupy the site and existing building during entire 

TAB period.  Cooperate with Owner during TAB operations to minimize conflicts with 

Owner's operations. 

1.8 COORDINATION 

A. Notice:  Provide seven days' advance notice for each test.  Include scheduled test 

dates and times. 

B. Perform TAB after leakage and pressure tests on the following distribution systems have 

been satisfactorily completed:  

1. Air and water. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 TAB SPECIALISTS 

A. Subject to compliance with requirements, engage one of the following: 

1. BTC Service. 

2. Certified Test & Balance. 

3. RS Analysis. 

3.2 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to 

discover conditions in systems' designs that may preclude proper TAB of systems and 

equipment. 

B. Examine systems for installed balancing devices, such as test ports, gage cocks, 

thermometer wells, flow-control devices, balancing valves and fittings, and manual 

volume dampers.  Verify that locations of these balancing devices are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 
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D. Examine design data including HVAC system descriptions, statements of design 

assumptions for environmental conditions and systems' output, and statements of 

philosophies and assumptions about HVAC system and equipment controls. 

E. Examine:  

1. Ceiling plenums and underfloor air plenums used for supply, return, or relief air 

to verify that they meet the leakage class of connected ducts as specified in:  

a. Division 23 Section "Metal Ducts"  

2. Verify ceiling plenums and underfloor air plenums used for supply, return or 

relief air are properly separated from adjacent areas.   

3. Verify that penetrations in plenum walls are sealed and fire-stopped if required. 

F. Examine equipment performance data including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including 

system effects that can create undesired or unpredicted conditions that cause 

reduced capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC 

equipment when installed under conditions different from the conditions used 

to rate equipment performance.  To calculate system effects for air systems, 

use tables and charts found in AMCA 201, "Fans and Systems," or in SMACNA's 

"HVAC Systems - Duct Design."  Compare results with the design data and 

installed conditions. 

G. Examine system and equipment installations and verify that field quality-control testing, 

cleaning, and adjusting specified in individual Sections have been performed. 

H. Examine test reports specified in individual system and equipment Sections. 

I. Examine HVAC equipment and filters and verify that bearings are greased, belts are 

aligned and tight, and equipment with functioning controls is ready for operation. 

J. Examine terminal units, such as variable-air-volume boxes, and verify that they are 

accessible and their controls are connected and functioning. 

K. Examine strainers.  Verify that startup screens are replaced by permanent screens with 

indicated perforations. 

L. Examine three-way valves for proper installation for their intended function of diverting 

or mixing fluid flows. 

M. Examine heat-transfer coils for correct piping connections and for clean and straight 

fins. 

N. Examine system pumps to ensure absence of entrained air in the suction piping. 

O. Examine operating safety interlocks and controls on HVAC equipment. 

P. Report deficiencies discovered before and during performance of TAB procedures.  

Observe and record system reactions to changes in conditions.  Record default set 

points if different from indicated values. 
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3.3 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures. 

B. Complete system-readiness checks and prepare reports.  Verify the following: 

1. Permanent electrical-power wiring is complete. 

2. Hydronic systems are filled, clean, and free of air. 

3. Automatic temperature-control systems are operational. 

4. Equipment and duct access doors are securely closed. 

5. Balance, smoke, and fire dampers are open. 

6. Isolating and balancing valves are open and control valves are operational. 

7. Ceilings are installed in critical areas where air-pattern adjustments are 

required and access to balancing devices is provided. 

8. Windows and doors can be closed so indicated conditions for system 

operations can be met. 

3.4 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the 

procedures contained in this section and:  

1. AABC's "National Standards for Total System Balance"  

2. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing." 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to 

the minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material 

and thickness as used to construct ducts. 

2. Install and join new insulation that matches removed materials.  Restore 

insulation, coverings, vapor barrier, and finish according to Division 23 Section 

"Duct Insulation," Division 23 Section "HVAC Equipment Insulation," and Division 

23 Section "HVAC Piping Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve 

position indicators, fan-speed-control levers, and similar controls and devices, with paint 

or other suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) . 

3.5 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and 

recommended testing procedures.  Crosscheck the summation of required outlet 

volumes with required fan volumes. 

B. Prepare schematic diagrams of systems' "as-built" duct layouts. 

C. For variable-air-volume systems, develop a plan to simulate diversity. 
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D. Determine the best locations in main and branch ducts for accurate duct-airflow 

measurements. 

E. Check airflow patterns from the outdoor-air louvers and dampers and the return- and 

exhaust-air dampers through the supply-fan discharge and mixing dampers. 

F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

G. Verify that motor starters are equipped with properly sized thermal protection. 

H. Check dampers for proper position to achieve desired airflow path. 

I. Check for airflow blockages. 

J. Check condensate drains for proper connections and functioning. 

K. Check for proper sealing of air-handling-unit components. 

L. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts." 

3.6 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed 

listed by fan manufacturer. 

1. Measure total airflow. 

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse 

measurements, measure airflow at terminal outlets and inlets and calculate 

the total airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as practical 

and upstream from restrictions in ducts such as elbows and transitions. 

b. Measure static pressure directly at the fan outlet or through the flexible 

connection. 

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the 

fan as possible, upstream from the flexible connection, and downstream 

from duct restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall of the 

plenum that houses the fan. 

3. Measure static pressure across each component that makes up an air-handling 

unit, rooftop unit, and other air-handling and -treating equipment. 

a. Report the cleanliness status of filters and the time static pressures are 

measured. 

4. Measure static pressures entering and leaving other devices, such as sound 

traps, heat-recovery equipment, and air washers, under final balanced 

conditions. 
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5. Review Record Documents to determine variations in design static pressures 

versus actual static pressures.  Calculate actual system-effect factors.  

Recommend adjustments to accommodate actual conditions. 

6. Obtain approval from one of the following entities for adjustment of fan speed 

higher or lower than indicated speed.  Comply with requirements in HVAC 

Sections for air-handling units for adjustment of fans, belts, and pulley sizes to 

achieve indicated air-handling-unit performance:  

a. Architect. 

7. Do not make fan-speed adjustments that result in motor overload.  Consult 

equipment manufacturers about fan-speed safety factors.  Modulate dampers 

and measure fan-motor amperage to ensure that no overload will occur.  

Measure amperage in full-cooling, full-heating, economizer, and any other 

operating mode to determine the maximum required brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 

indicated airflows within specified tolerances. 

1. Measure airflow of submain and branch ducts. 

a. Where sufficient space in submain and branch ducts is unavailable for Pitot-

tube traverse measurements, measure airflow at terminal outlets and inlets 

and calculate the total airflow for that zone. 

2. Measure static pressure at a point downstream from the balancing damper, 

and adjust volume dampers until the proper static pressure is achieved. 

3. Remeasure each submain and branch duct after all have been adjusted.  

Continue to adjust submain and branch ducts to indicated airflows within 

specified tolerances. 

C. Measure air outlets and inlets without making adjustments. 

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's 

written instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified 

tolerances of indicated values.  Make adjustments using branch volume dampers 

rather than extractors and the dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of 

indicated quantities without generating noise levels above the limitations 

prescribed by the Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.7 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS 

A. Compensating for Diversity:  When the total airflow of all terminal units is more than the 

indicated airflow of the fan, place a selected number of terminal units at a minimum 

set-point airflow with the remainder at maximum-airflow condition until the total airflow 

of the terminal units equals the indicated airflow of the fan.  Select the reduced-airflow 

terminal units so they are distributed evenly among the branch ducts. 
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B. Pressure-Independent, Variable-Air-Volume Systems:  After the fan systems have been 

adjusted, adjust the variable-air-volume systems as follows: 

1. Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers 

at a position that simulates full-cooling load. 

2. Select the terminal unit that is most critical to the supply-fan airflow and static 

pressure.  Measure static pressure.  Adjust system static pressure so the entering 

static pressure for the critical terminal unit is not less than the sum of the 

terminal-unit manufacturer's recommended minimum inlet static pressure plus 

the static pressure needed to overcome terminal-unit discharge system losses. 

3. Measure total system airflow.  Adjust to within indicated airflow. 

4. Set terminal units at maximum airflow and adjust controller or regulator to 

deliver the designed maximum airflow.  Use terminal-unit manufacturer's written 

instructions to make this adjustment.  When total airflow is correct, balance the 

air outlets downstream from terminal units the same as described for constant-

volume air systems. 

5. Set terminal units at minimum airflow and adjust controller or regulator to 

deliver the designed minimum airflow.  Check air outlets for a proportional 

reduction in airflow the same as described for constant-volume air systems. 

a. If air outlets are out of balance at minimum airflow, report the condition but 

leave outlets balanced for maximum airflow. 

6. Remeasure the return airflow to the fan while operating at maximum return 

airflow and minimum outdoor airflow. 

7. Measure static pressure at the most critical terminal unit and adjust the static-

pressure controller at the main supply-air sensing station to ensure that 

adequate static pressure is maintained at the most critical unit. 

8. Record final fan-performance data. 

C. Pressure-Dependent, Variable-Air-Volume Systems without Diversity:  After the fan 

systems have been adjusted, adjust the variable-air-volume systems as follows: 

1. Balance variable-air-volume systems the same as described for constant-

volume air systems. 

2. Set terminal units and supply fan at full-airflow condition. 

3. Adjust inlet dampers of each terminal unit to indicated airflow and verify 

operation of the static-pressure controller.  When total airflow is correct, 

balance the air outlets downstream from terminal units the same as described 

for constant-volume air systems. 

4. Readjust fan airflow for final maximum readings. 

5. Measure operating static pressure at the sensor that controls the supply fan if 

one is installed, and verify operation of the static-pressure controller. 

6. Set terminal units at minimum airflow and adjust controller or regulator to 

deliver the designed minimum airflow.  Check air outlets for a proportional 

reduction in airflow the same as described for constant-volume air systems. 

a. If air outlets are out of balance at minimum airflow, report the condition but 

leave the outlets balanced for maximum airflow. 

7. Measure the return airflow to the fan while operating at maximum return airflow 

and minimum outdoor airflow. 
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D. Pressure-Dependent, Variable-Air-Volume Systems with Diversity:  After the fan systems 

have been adjusted, adjust the variable-air-volume systems as follows: 

1. Set system at maximum indicated airflow by setting the required number of 

terminal units at minimum airflow.  Select the reduced-airflow terminal units so 

they are distributed evenly among the branch ducts. 

2. Adjust supply fan to maximum indicated airflow with the variable-airflow 

controller set at maximum airflow. 

3. Set terminal units at full-airflow condition. 

4. Adjust terminal units starting at the supply-fan end of the system and continuing 

progressively to the end of the system.  Adjust inlet dampers of each terminal 

unit to indicated airflow.  When total airflow is correct, balance the air outlets 

downstream from terminal units the same as described for constant-volume air 

systems. 

5. Adjust terminal units for minimum airflow. 

6. Measure the return airflow to the fan while operating at maximum return airflow 

and minimum outdoor airflow.  Adjust the fan and balance the return-air ducts 

and inlets the same as described for constant-volume air systems. 

3.8 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS 

A. Prepare test reports with pertinent design data, and number in sequence starting at 

pump to end of system.  Check the sum of branch-circuit flows against the approved 

pump flow rate.  Correct variations that exceed plus or minus 5 percent. 

B. Prepare schematic diagrams of systems' "as-built" piping layouts. 

C. Prepare hydronic systems for testing and balancing according to the following, in 

addition to the general preparation procedures specified above: 

1. Open all manual valves for maximum flow. 

2. Check liquid level in expansion tank. 

3. Check makeup water-station pressure gage for adequate pressure for highest 

vent. 

4. Check flow-control valves for specified sequence of operation, and set at 

indicated flow. 

5. Set differential-pressure control valves at the specified differential pressure.  Do 

not set at fully closed position when pump is positive-displacement type unless 

several terminal valves are kept open. 

6. Set system controls so automatic valves are wide open to heat exchangers. 

7. Check pump-motor load.  If motor is overloaded, throttle main flow-balancing 

device so motor nameplate rating is not exceeded. 

8. Check air vents for a forceful liquid flow exiting from vents when manually 

operated. 

3.9 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS 

A. Measure water flow at pumps.  Use the following procedures except for positive-

displacement pumps: 
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1. Verify impeller size by operating the pump with the discharge valve closed.  

Read pressure differential across the pump.  Convert pressure to head and 

correct for differences in gage heights.  Note the point on manufacturer's 

pump curve at zero flow and verify that the pump has the intended impeller 

size. 

a. If impeller sizes must be adjusted to achieve pump performance, obtain 

approval from the following entity and comply with requirements in Division 

23 Section "Hydronic Pumps.”: 
1) Architect. 

2. Check system resistance.  With all valves open, read pressure differential across 

the pump and mark pump manufacturer's head-capacity curve.  Adjust pump 

discharge valve until indicated water flow is achieved. 

a. Monitor motor performance during procedures and do not operate motors 

in overload conditions. 

3. Verify pump-motor brake horsepower.  Calculate the intended brake 

horsepower for the system based on pump manufacturer's performance data.  

Compare calculated brake horsepower with nameplate data on the pump 

motor.  Report conditions where actual amperage exceeds motor nameplate 

amperage. 

4. Report flow rates that are not within plus or minus 10 percent of design. 

B. Measure flow at all automatic flow control valves to verify that valves are functioning as 

designed. 

C. Measure flow at all pressure-independent characterized control valves, with valves in 

fully open position, to verify that valves are functioning as designed. 

D. Set calibrated balancing valves, if installed, at calculated presettings. 

E. Measure flow at all stations and adjust, where necessary, to obtain first balance. 

1. System components that have Cv rating or an accurately cataloged flow-

pressure-drop relationship may be used as a flow-indicating device. 

F. Measure flow at main balancing station and set main balancing device to achieve 

flow that is 5 percent greater than indicated flow. 

G. Adjust balancing stations to within specified tolerances of indicated flow rate as follows: 

1. Determine the balancing station with the highest percentage over indicated 

flow. 

2. Adjust each station in turn, beginning with the station with the highest 

percentage over indicated flow and proceeding to the station with the lowest 

percentage over indicated flow. 

3. Record settings and mark balancing devices. 

H. Measure pump flow rate and make final measurements of pump amperage, voltage, 

rpm, pump heads, and systems' pressures and temperatures including outdoor-air 

temperature. 
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I. Measure the differential-pressure-control-valve settings existing at the conclusion of 

balancing. 

J. Check settings and operation of each safety valve.  Record settings. 

3.10 PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS 

A. Balance systems with automatic two- and three-way control valves by setting systems 

at maximum flow through heat-exchange terminals and proceed as specified above 

for hydronic systems. 

3.11 PROCEDURES FOR PRIMARY-SECONDARY HYDRONIC SYSTEMS 

A. Balance the primary circuit flow first and then balance the secondary circuits. 

3.12 PROCEDURES FOR STEAM SYSTEMS 

A. Measure and record upstream and downstream pressure of each piece of equipment. 

B. Measure and record upstream and downstream steam pressure of pressure-reducing 

valves. 

C. Check settings and operation of automatic temperature-control valves, self-contained 

control valves, and pressure-reducing valves.  Record final settings. 

D. Check settings and operation of each safety valve.  Record settings. 

E. Verify the operation of each steam trap. 

3.13 PROCEDURES FOR HEAT EXCHANGERS 

A. Measure water flow through all circuits. 

B. Adjust water flow to within specified tolerances. 

C. Measure inlet and outlet water temperatures. 

D. Measure inlet steam pressure. 

E. Check settings and operation of safety and relief valves.  Record settings. 

3.14 PROCEDURES FOR MOTORS 

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following 

data: 

1. Manufacturer's name, model number, and serial number. 

2. Motor horsepower rating. 
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3. Motor rpm. 

4. Efficiency rating. 

5. Motor balanced frequency and the date & time it was balanced. 

6. Drive kW. 

7. Drive torque. 

8. Nameplate and measured voltage, each phase. 

9. Nameplate and measured amperage, each phase. 

10. Starter thermal-protection-element rating. 

B. Motors Driven by Variable-Frequency Controllers:  Test for proper operation at speeds 

varying from minimum to maximum.  Test the manual bypass of the controller to prove 

proper operation.  Record observations including name of controller manufacturer, 

model number, serial number, and nameplate data. 

3.15 PROCEDURES FOR CHILLERS 

A. Balance water flow through each evaporator and condenser to within specified 

tolerances of indicated flow with all pumps operating.  With only one chiller operating 

in a multiple chiller installation, do not exceed the flow for the maximum tube velocity 

recommended by the chiller manufacturer.  Measure and record the following data 

with each chiller operating at design conditions: 

1. Evaporator-water entering and leaving temperatures, pressure drop, and water 

flow. 

2. For water-cooled chillers, condenser-water entering and leaving temperatures, 

pressure drop, and water flow. 

3. Evaporator and condenser refrigerant temperatures and pressures, using 

instruments furnished by chiller manufacturer. 

4. Power factor if factory-installed instrumentation is furnished for measuring 

kilowatts. 

5. Kilowatt input if factory-installed instrumentation is furnished for measuring 

kilowatts. 

6. Capacity:  Calculate in tons of cooling. 

7. For air-cooled chillers, verify condenser-fan rotation and record fan and motor 

data including number of fans and entering- and leaving-air temperatures. 

3.16 PROCEDURES FOR COOLING TOWERS 

A. Shut off makeup water for the duration of the test, and verify that makeup and 

blowdown systems are fully operational after tests and before leaving the equipment.  

Perform the following tests and record the results: 

1. Measure condenser-water flow to each cell of the cooling tower. 

2. Measure entering- and leaving-water temperatures. 

3. Measure wet- and dry-bulb temperatures of entering air. 

4. Measure wet- and dry-bulb temperatures of leaving air. 

5. Measure condenser-water flow rate recirculating through the cooling tower. 

6. Measure cooling-tower spray pump discharge pressure. 

7. Adjust water level and feed rate of makeup water system. 

8. Measure flow through bypass. 
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3.17 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Measure entering- and leaving-air temperatures. 

C. Record compressor data. 

3.18 PROCEDURES FOR HEAT-TRANSFER COILS 

A. Measure, adjust, and record the following data for each water coil: 

1. Entering- and leaving-water temperature. 

2. Water flow rate. 

3. Water pressure drop. 

4. Dry-bulb temperature of entering and leaving air. 

5. Wet-bulb temperature of entering and leaving air for cooling coils. 

6. Airflow. 

7. Air pressure drop. 

B. Measure, adjust, and record the following data for each electric heating coil: 

1. Nameplate data. 

2. Airflow. 

3. Entering- and leaving-air temperature at full load. 

4. Voltage and amperage input of each phase at full load and at each 

incremental stage. 

5. Calculated kilowatt at full load. 

6. Fuse or circuit-breaker rating for overload protection. 

C. Measure, adjust, and record the following data for each steam coil: 

1. Dry-bulb temperature of entering and leaving air. 

2. Airflow. 

3. Air pressure drop. 

4. Inlet steam pressure. 

D. Measure, adjust, and record the following data for each refrigerant coil: 

1. Dry-bulb temperature of entering and leaving air. 

2. Wet-bulb temperature of entering and leaving air. 

3. Airflow. 

4. Air pressure drop. 

5. Refrigerant suction pressure and temperature. 

3.19 DOMESTIC HEATER SYSTEMS 

A. Test domestic heater system per Engineer’s instructions. 
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3.20 AIRBORNE INFECTIOUS ISOLATION (AII) & PROTECTIVE ENVIRONMENT (PE) ROOMS 

A. After construction has been completed, but prior to occupancy in these rooms the TAB 

contractor is to measure, adjust, record, and report the following data for each AII or PE 

room: 

1. Supply airflow. 

2. Return airflow. 

3. Exhaust airflow. 

4. Room pressure relative to adjacent spaces. 

5. Prove that the room will maintain either a positive or negative 0.03-inch WC 

pressure differential, depending on the room’s pressure requirement as called 

for by the design engineer. 

6. Proper operation of room controls. 

7. Functionality of pressure monitors & alarms. 

3.21 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 

percent. 

2. Air Outlets and Inlets:  Plus or minus 10 percent. 

3. Heating-Water Flow Rate:  Plus or minus 10 percent. 

4. Cooling-Water Flow Rate:  Plus or minus 10 percent. 

3.22 REPORTING 

A. Initial Construction-Phase Report:  Based on examination of the Contract Documents as 

specified in "Examination" Article, prepare a report on the adequacy of design for 

systems' balancing devices.  Recommend changes and additions to systems' 

balancing devices to facilitate proper performance measuring and balancing.  

Recommend changes and additions to HVAC systems and general construction to 

allow access for performance measuring and balancing devices. 

B. Status Reports:  Prepare progress reports on the following interval to describe 

completed procedures, procedures in progress, and scheduled procedures.  Include a 

list of deficiencies and problems found in systems being tested and balanced.  Prepare 

a separate report for each system and each building floor for systems serving multiple 

floors; 

1. Weekly.  

3.23 FINAL REPORT 

A. General:  Prepare a certified written report; tabulate and divide the report into 

separate sections for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and 

sealed by the certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 
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B. Final Report Contents:  In addition to certified field-report data, include the following: 

1. Pump curves. 

2. Fan curves. 

3. Manufacturers' test data. 

4. Field test reports prepared by system and equipment installers. 

5. Other information relative to equipment performance; do not include Shop 

Drawings and product data. 

C. General Report Data:  In addition to form titles and entries, include the following data: 

1. Title page. 

2. Name and address of the TAB contractor. 

3. Project name. 

4. Project location. 

5. Architect's name and address. 

6. Engineer's name and address. 

7. Contractor's name and address. 

8. Report date. 

9. Signature of TAB supervisor who certifies the report. 

10. Table of Contents with the total number of pages defined for each section of 

the report.  Number each page in the report. 

11. Summary of contents including the following: 

a. Indicated versus final performance. 

b. Notable characteristics of systems. 

c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 

13. Data for terminal units, including manufacturer's name, type, size, and fittings. 

14. Notes to explain why certain final data in the body of reports vary from 

indicated values. 

15. Test conditions for fans and pump performance forms including the following: 

a. Settings for outdoor-, return-, and exhaust-air dampers. 

b. Conditions of filters. 

c. Cooling coil, wet- and dry-bulb conditions. 

d. Face and bypass damper settings at coils. 

e. Fan drive settings including settings and percentage of maximum pitch 

diameter. 

f. Inlet vane settings for variable-air-volume systems. 

g. Settings for supply-air, static-pressure controller. 

h. Other system operating conditions that affect performance. 

D. System Diagrams:  Include schematic layouts of air and hydronic distribution systems.  

Present each system with single-line diagram and include the following: 

1. Quantities of outdoor, supply, return, and exhaust airflows. 

2. Water and steam flow rates. 

3. Duct, outlet, and inlet sizes. 

4. Pipe and valve sizes and locations. 

5. Terminal units. 
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6. Balancing stations. 

7. Position of balancing devices. 

E. Air-Handling-Unit Test Reports:  For air-handling units with coils, include the following: 

1. Unit Data: 

a. Unit identification. 

b. Location. 

c. Make and type. 

d. Model number and unit size. 

e. Manufacturer's serial number. 

f. Unit arrangement and class. 

g. Discharge arrangement. 

h. Sheave make, size in inches, and bore. 

i. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 

j. Number, make, and size of belts. 

k. Number, type, and size of filters. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Sheave make, size in inches, and bore. 

f. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 

3. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Filter static-pressure differential in inches wg. 

f. Preheat-coil static-pressure differential in inches wg. 

g. Cooling-coil static-pressure differential in inches wg. 

h. Heating-coil static-pressure differential in inches wg. 

i. Outdoor airflow in cfm. 

j. Return airflow in cfm. 

k. Outdoor-air damper position. 

l. Return-air damper position. 

m. Vortex damper position. 

F. Apparatus-Coil Test Reports: 

1. Coil Data: 

a. System identification. 

b. Location. 

c. Coil type. 
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d. Number of rows. 

e. Fin spacing in fins per inch o.c. 

f. Make and model number. 

g. Face area in sq. ft.. 

h. Tube size in NPS. 

i. Tube and fin materials. 

j. Circuiting arrangement. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 

b. Average face velocity in fpm. 

c. Air pressure drop in inches wg. 

d. Outdoor-air, wet- and dry-bulb temperatures in deg F. 

e. Return-air, wet- and dry-bulb temperatures in deg F. 

f. Entering-air, wet- and dry-bulb temperatures in deg F. 

g. Leaving-air, wet- and dry-bulb temperatures in deg F. 

h. Water flow rate in gpm. 

i. Water pressure differential in feet of head or psig. 

j. Entering-water temperature in deg F. 

k. Leaving-water temperature in deg F. 

l. Refrigerant expansion valve and refrigerant types. 

m. Refrigerant suction pressure in psig. 

n. Refrigerant suction temperature in deg F. 

o. Inlet steam pressure in psig. 

G. Gas- and Oil-Fired Heat Apparatus Test Reports:  In addition to manufacturer's factory 

startup equipment reports, include the following: 

1. Unit Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and unit size. 

e. Manufacturer's serial number. 

f. Fuel type in input data. 

g. Output capacity in Btu/h. 

h. Ignition type. 

i. Burner-control types. 

j. Motor horsepower and rpm. 

k. Motor volts, phase, and hertz. 

l. Motor full-load amperage and service factor. 

m. Sheave make, size in inches, and bore. 

n. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 

2. Test Data (Indicated and Actual Values): 

a. Total air flow rate in cfm. 

b. Entering-air temperature in deg F. 

c. Leaving-air temperature in deg F. 

d. Air temperature differential in deg F. 
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e. Entering-air static pressure in inches wg. 

f. Leaving-air static pressure in inches wg. 

g. Air static-pressure differential in inches wg. 

h. Low-fire fuel input in Btu/h. 

i. High-fire fuel input in Btu/h. 

j. Manifold pressure in psig. 

k. High-temperature-limit setting in deg F. 

l. Operating set point in Btu/h. 

m. Motor voltage at each connection. 

n. Motor amperage for each phase. 

o. Heating value of fuel in Btu/h. 

H. Fan Test Reports:  For supply, return, and exhaust fans, include the following: 

1. Fan Data: 

a. System identification. 

b. Location. 

c. Make and type. 

d. Model number and size. 

e. Manufacturer's serial number. 

f. Arrangement and class. 

g. Sheave make, size in inches, and bore. 

h. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 

2. Motor Data: 

a. Motor make, and frame type and size. 

b. Horsepower and rpm. 

c. Volts, phase, and hertz. 

d. Full-load amperage and service factor. 

e. Sheave make, size in inches, and bore. 

f. Center-to-center dimensions of sheave, and amount of adjustments in 

inches. 

g. Number, make, and size of belts. 

3. Test Data (Indicated and Actual Values): 

a. Total airflow rate in cfm. 

b. Total system static pressure in inches wg. 

c. Fan rpm. 

d. Discharge static pressure in inches wg. 

e. Suction static pressure in inches wg. 

I. Round, Flat-Oval, and Rectangular Duct Traverse Reports:  Include a diagram with a 

grid representing the duct cross-section and record the following: 

1. Report Data: 

a. System and air-handling-unit number. 

b. Location and zone. 

c. Traverse air temperature in deg F. 
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d. Duct static pressure in inches wg. 

e. Duct size in inches. 

f. Duct area in sq. ft.. 

g. Indicated air flow rate in cfm. 

h. Indicated velocity in fpm. 

i. Actual air flow rate in cfm. 

j. Actual average velocity in fpm. 

k. Barometric pressure in psig. 

J. Air-Terminal-Device Reports: 

1. Unit Data: 

a. System and air-handling unit identification. 

b. Location and zone. 

c. Apparatus used for test. 

d. Area served. 

e. Make. 

f. Number from system diagram. 

g. Type and model number. 

h. Size. 

i. Effective area in sq. ft.. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 

b. Air velocity in fpm. 

c. Preliminary air flow rate as needed in cfm. 

d. Preliminary velocity as needed in fpm. 

e. Final air flow rate in cfm. 

f. Final velocity in fpm. 

g. Space temperature in deg F. 

K. System-Coil Reports:  For reheat coils and water coils of terminal units, include the 

following: 

1. Unit Data: 

a. System and air-handling-unit identification. 

b. Location and zone. 

c. Room or riser served. 

d. Coil make and size. 

e. Flowmeter type. 

2. Test Data (Indicated and Actual Values): 

a. Air flow rate in cfm. 

b. Entering-water temperature in deg F. 

c. Leaving-water temperature in deg F. 

d. Water pressure drop in feet of head or psig. 

e. Entering-air temperature in deg F. 

f. Leaving-air temperature in deg F. 
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L. Pump Test Reports:  Calculate impeller size by plotting the shutoff head on pump curves 

and include the following: 

1. Unit Data: 

a. Unit identification. 

b. Location. 

c. Service. 

d. Make and size. 

e. Model number and serial number. 

f. Water flow rate in gpm. 

g. Water pressure differential in feet of head or psig. 

h. Required net positive suction head in feet of head or psig. 

i. Pump rpm. 

j. Impeller diameter in inches. 

k. Motor make and frame size. 

l. Motor horsepower and rpm. 

m. Voltage at each connection. 

n. Amperage for each phase. 

o. Full-load amperage and service factor. 

p. Seal type. 

2. Test Data (Indicated and Actual Values): 

a. Static head in feet of head or psig. 

b. Pump shutoff pressure in feet of head or psig. 

c. Actual impeller size in inches. 

d. Full-open flow rate in gpm. 

e. Full-open pressure in feet of head or psig. 

f. Final discharge pressure in feet of head or psig. 

g. Final suction pressure in feet of head or psig. 

h. Final total pressure in feet of head or psig. 

i. Final water flow rate in gpm. 

j. Voltage at each connection. 

k. Amperage for each phase. 

M. Instrument Calibration Reports: 

1. Report Data: 

a. Instrument type and make. 

b. Serial number. 

c. Application. 

d. Dates of use. 

e. Dates of calibration. 

3.24 INSPECTIONS 

A. Initial Inspection: 
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1. After testing and balancing are complete, operate each system and randomly 

check measurements to verify that the system is operating according to the 

final test and balance readings documented in the final report. 

2. Check the following for each system: 

a. Measure airflow of at least 10   percent of air outlets. 

b. Measure water flow of at least 5   percent of terminals. 

c. Measure room temperature at each thermostat/temperature sensor.  

Compare the reading to the set point. 

d. Verify that balancing devices are marked with final balance position. 

e. Note deviations from the Contract Documents in the final report. 

B. Final Inspection: 

1. After initial inspection is complete and documentation by random checks 

verifies that testing and balancing are complete and accurately documented 

in the final report, request that a final inspection be made by:  

a. Architect. 

2. The TAB contractor's test and balance engineer shall conduct the inspection in 

the presence of: 

a. Architect. 

3. The following entity shall randomly select measurements, documented in the 

final report, to be rechecked.  Rechecking shall be limited to either 10 percent 

of the total measurements recorded or the extent of measurements that can 

be accomplished in a normal 8-hour business day: 

a. Architect. 

4. If rechecks yield measurements that differ from the measurements 

documented in the final report by more than the tolerances allowed, the 

measurements shall be noted as "FAILED." 

5. If the number of "FAILED" measurements is greater than 10 percent of the total 

measurements checked during the final inspection, the testing and balancing 

shall be considered incomplete and shall be rejected. 

C. TAB Work will be considered defective if it does not pass final inspections.  If TAB Work 

fails, proceed as follows: 

1. Recheck all measurements and make adjustments.  Revise the final report and 

balancing device settings to include all changes; resubmit the final report and 

request a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of 

another TAB contractor to complete TAB Work according to the Contract 

Documents and deduct the cost of the services from the original TAB 

contractor's final payment. 

D. Prepare test and inspection reports. 

3.25 ADDITIONAL TESTS 

A. Within 90 days of completing TAB, perform additional TAB to verify that balanced 

conditions are being maintained throughout and to correct unusual conditions. 
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B. Seasonal Periods:  If initial TAB procedures were not performed during near-peak 

summer and winter conditions, perform additional TAB during near-peak summer and 

winter conditions. 

END OF SECTION 
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SECTION 23 07 13 - DUCT INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 

2. Indoor, exposed supply and outdoor air. 

3. Indoor, concealed return located in unconditioned space. 

4. Indoor, exposed return located in unconditioned space. 

5. Outdoor, concealed supply and return. 

6. Outdoor, exposed supply and return. 

B. Related Sections: 

1. Division 23 Section "HVAC Equipment Insulation." 

2. Division 23 Section "HVAC Piping Insulation." 

3. Division 23 Section "Metal Ducts" for duct liners. 

4. Division 23 Section "Hangers and Supports for HVAC Piping and Equipment." 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, 

water-vapor permeance thickness, and jackets (both factory- and field-applied if any). 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1:  For adhesives and sealants, documentation 

including printed statement of VOC content. 

2. Laboratory Test Reports for Credit IEQ 4:  For adhesives and sealants, 

documentation indicating that products comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice 

for the Testing of Volatile Organic Emissions from Various Sources Using Small-

Scale Environmental Chambers." 

C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 

work. 

1. Detail application of protective shields, saddles, and inserts at hangers for each 

type of insulation and hanger. 
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2. Detail insulation application at elbows, fittings, dampers, specialties and flanges 

for each type of insulation. 

3. Detail application of field-applied jackets. 

4. Detail application at linkages of control devices. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated.  

Include dates of tests and test methods employed. 

C. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an 

apprenticeship program or another craft training program certified by the Department 

of Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by 

testing identical products according to ASTM E 84, by a testing agency acceptable to 

authorities having jurisdiction.  Factory label insulation and jacket materials and 

adhesive, mastic, tapes, and cement material containers, with appropriate markings of 

applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-

developed index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-

developed index of 150 or less. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with 

appropriate ASTM standard designation, type and grade, and maximum use 

temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Division 23 Section "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with duct Installer for duct insulation application.  

Before preparing ductwork Shop Drawings, establish and maintain clearance 

requirements for installation of insulation and field-applied jackets and finishes and for 

space required for maintenance. 
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C. Coordinate installation and testing of heat tracing. 

1.8 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing.  Insulation application may begin on segments that 

have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in 

each area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and 

Plenum Insulation Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation 

Schedule" articles for where insulating materials shall be applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride 

content of less than 50 ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the 

manufacturing process. 

F. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  

Comply with ASTM C 534, Type II for sheet materials. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aerocel. 

b. Armacell LLC; AP Armaflex. 

c. K-Flex USA; Insul-Sheet, K-Flex Gray Duct Liner, and K-FLEX LS. 

G. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting 

resin.  Comply with ASTM C 553, Type II and ASTM C 1290, Type III with factory-applied 

FSK jacket.  Factory-applied jacket requirements are specified in "Factory-Applied 

Jackets" Article. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 

b. Johns Manville; Microlite. 

c. Knauf Insulation; Friendly Feel Duct Wrap. 

d. Manson Insulation Inc.; Alley Wrap. 

http://www.specagent.com/LookUp/?ulid=3062&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825834&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825835&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825836&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3063&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825837&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825838&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825839&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825840&mf=04&src=wd
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e. Owens Corning; SOFTR All-Service Duct Wrap. 

H. Mineral-Fiber Board Insulation:  Mineral or glass fibers bonded with a thermosetting resin.  

Comply with ASTM C 612, Type IA or Type IB.  For duct and plenum applications, 

provide insulation with factory-applied ASJ.  Factory-applied jacket requirements are 

specified in "Factory-Applied Jackets" Article. 

1. Products:  Subject to compliance with requirements,  provide one of the 

following: 

a. CertainTeed Corp.; Commercial Board. 

b. Fibrex Insulations Inc.; FBX. 

c. Johns Manville; 800 Series Spin-Glas. 

d. Knauf Insulation; Insulation Board. 

e. Manson Insulation Inc.; AK Board. 

f. Owens Corning; Fiberglas 700 Series. 

I. Polyolefin:  Unicellular, polyethylene thermal plastic insulation.  Comply with ASTM C 534 

or ASTM C 1427, Type I, Grade 1 for tubular materials and Type II, Grade 1 for sheet 

materials. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Armacell LLC; Tubolit. 

b. Nomaco Insulation; IMCOLOCK, IMCOSHEET, NOMALOCK, and NOMAPLY. 

2.2 FIRE-RATED INSULATION SYSTEMS 

A. Fire-Rated Board:  Structural-grade, press-molded, xonolite calcium silicate, fireproofing 

board suitable for operating temperatures up to 1700 deg F.  Comply with ASTM C 656, 

Type II, Grade 6.  Tested and certified to provide a:   

a. 2-hour fire rating by an NRTL acceptable to authorities having jurisdiction 

 

1. Products:  Subject to compliance with requirements, provide the following : 

 

a. Johns Manville; Super Firetemp M. 

B. Fire-Rated Blanket:  High-temperature, flexible, blanket insulation with FSK jacket that is 

tested and certified to provide a:    

a. 2-hour fire rating by an NRTL acceptable to authorities 

1. Products:  Subject to compliance with requirements, provide one of the following : 

a. CertainTeed Corp.; FlameChek. 

b. Johns Manville; Firetemp Wrap. 

c. Nelson Fire Stop Products; Nelson FSB Flameshield Blanket. 

d. Thermal Ceramics; FireMaster Duct Wrap. 

e. 3M; Fire Barrier Wrap Products. 

f. Unifrax Corporation; FyreWrap. 

http://www.specagent.com/LookUp/?uid=123456825841&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3064&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825842&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825843&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825844&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825845&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825846&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825847&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3066&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825853&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825855&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3068&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825856&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=3068&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825857&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825858&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825860&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825861&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456825862&mf=04&src=wd
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2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 

bonding insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aeroseal. 

b. Armacell LLC; Armaflex 520 Adhesive. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75. 

d. K-Flex USA; R-373 Contact Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70. 

d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. FSK Jacket Adhesive, and ASJ Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A 

for bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50. 

d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 

with MIL-PRF-19565C, Type II. 
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1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 

 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil 

dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 

5. Color:  White. 

C. Breather Mastic:  Water based; suitable for indoor and outdoor use on above ambient 

services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-10. 

b. Eagle Bridges - Marathon Industries; 550. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50. 

d. Mon-Eco Industries, Inc.; 55-50. 

e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film 

thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 

4. Solids Content:  60 percent by volume and 66 percent by weight. 

5. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with 

insulation materials, jackets, and substrates. 

1. For indoor applications, use lagging adhesives that have a VOC content of 50 g/L 

or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-50 AHV2. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-36. 

c. Vimasco Corporation; 713 and 714. 
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3. Fire-resistant, water-based lagging adhesive and coating for use indoors to 

adhere fire-resistant lagging cloths over duct insulation. 

4. Service Temperature Range:  0 to plus 180 deg F. 

5. Color:  White. 

2.6 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-76.  

b. Eagle Bridges - Marathon Industries; 405. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 95-44. 

d. Mon-Eco Industries, Inc.; 44-05. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 

4. Service Temperature Range:  Minus 40 to plus 250 deg F. 

5. Color:  Aluminum. 

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  

When factory-applied jackets are indicated, comply with the following: 

1. FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing; 

complying with ASTM C 1136, Type II. 

2.8 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. FSK Jacket:  Aluminum-foil-face, fiberglass-reinforced scrim with kraft-paper backing. 

C. Metal Jacket: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Metal Jacketing Systems. 

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing. 

c. RPR Products, Inc.; Insul-Mate. 

2. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 

Temper H-14. 
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a. Sheet and roll stock ready for shop or field sizing  

b. Finish and thickness are indicated in field-applied jacket schedules. 

c. Moisture Barrier for Indoor Applications:  3-mil-thick, heat-bonded 

polyethylene and kraft paper. 

d. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded 

polyethylene and kraft. 

2.9 TAPES 

A. FSK Tape:  Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic 

adhesive; complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 491 AWF FSK. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827. 

c. Compac Corporation; 110 and 111. 

d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width:  3 inches. 

3. Thickness:  6.5 mils. 

4. Adhesion:  90 ounces force/inch in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch in width. 

7. FSK Tape Disks and Squares:  Precut disks or squares of FSK tape. 

B. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 488 AWF. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 

c. Compac Corporation; 120. 

d. Venture Tape; 3520 CW. 

2. Width:  2 inches. 

3. Thickness:  3.7 mils. 

4. Adhesion:  100 ounces force/inch in width. 

5. Elongation:  5 percent. 

6. Tensile Strength:  34 lbf/inch in width. 

2.10 SECUREMENTS 

A. Bands: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ITW Insulation Systems; Gerrard Strapping and Seals. 

b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs. 

2. Aluminum:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch 

thick, 3/4 inch wide with wing seal. 
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3. Springs:  Twin spring set constructed of stainless steel with ends flat and slotted to 

accept metal bands.  Spring size determined by manufacturer for application. 

B. Insulation Pins and Hangers: 

1. Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully annealed 

for capacitor-discharge welding, 0.135-inch-diameter shank, length to suit depth 

of insulation indicated. 

a. Products:  Subject to compliance with requirements, provide one of the 

following: 

1) AGM Industries, Inc.; CWP-1. 

2) GEMCO; CD. 

3) Midwest Fasteners, Inc.; CD. 

4) Nelson Stud Welding; TPA, TPC, and TPS. 

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel 

pin, fully annealed for capacitor-discharge welding, 0.135-inch- diameter shank, 

length to suit depth of insulation indicated with integral 1 to 1-1/2-inch galvanized 

carbon-steel washer. 

a. Products:  Subject to compliance with requirements, provide one of the 

following: 

1) AGM Industries, Inc.; CHP-1. 

2) GEMCO; Cupped Head Weld Pin. 

3) Midwest Fasteners, Inc.; Cupped Head. 

4) Nelson Stud Welding; CHP. 

3. Metal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate 

welded to projecting spindle that is capable of holding insulation, of thickness 

indicated, securely in position indicated when self-locking washer is in place.  

Comply with the following requirements: 

a. Products:  Subject to compliance with requirements, provide one of the 

following: 

1) AGM Industries, Inc.; Tactoo Perforated Base Insul-Hangers. 

2) GEMCO; Perforated Base. 

3) Midwest Fasteners, Inc.; Spindle. 

b. Baseplate:  Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 

inches square. 

c. Spindle: Copper- or zinc-coated, low-carbon steel fully annealed, 0.106-

inch- diameter shank, length to suit depth of insulation indicated. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with 

demonstrated capability to bond insulation hanger securely to substrates 

indicated without damaging insulation, hangers, and substrates. 

4. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers:  Baseplate 

fastened to projecting spindle that is capable of holding insulation, of thickness 
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indicated, securely in position indicated when self-locking washer is in place.  

Comply with the following requirements: 

a. Products:  Subject to compliance with requirements, provide one of the 

following: 

1) GEMCO; Nylon Hangers. 

2) Midwest Fasteners, Inc.; Nylon Insulation Hangers. 

b. Baseplate:  Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in 

diameter. 

c. Spindle:  Nylon, 0.106-inch- diameter shank, length to suit depth of insulation 

indicated, up to 2-1/2 inches. 

d. Adhesive:  Recommended by hanger manufacturer.  Product with 

demonstrated capability to bond insulation hanger securely to substrates 

indicated without damaging insulation, hangers, and substrates. 

5. Self-Sticking-Base Insulation Hangers:  Baseplate welded to projecting spindle that 

is capable of holding insulation, of thickness indicated, securely in position 

indicated when self-locking washer is in place.  Comply with the following 

requirements: 

a. Products:  Subject to compliance with requirements, provide one of the 

following: 

1) AGM Industries, Inc.; Tactoo Self-Adhering Insul-Hangers. 

2) GEMCO; Peel & Press. 

3) Midwest Fasteners, Inc.; Self Stick. 

b. Baseplate:  Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 

square. 

c. Spindle:  Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-

inch- diameter shank, length to suit depth of insulation indicated. 

d. Adhesive-backed base with a peel-off protective cover. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 

tolerances and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials 

that will adversely affect insulation application. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 

surfaces; free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required 

for each item of duct system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  

Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 

either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 

hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment 

to structure.  Taper and seal ends at attachment to structure with vapor-barrier 

mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation 

to insulation inserts with adhesive or sealing compound recommended by 

insulation material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage 

rate and wet and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both 

edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Clean and dry surface to 

receive self-sealing lap.  Staple laps with outward clinching staples along edge 

at: 
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a. 2 inche o.c. 

b. For below ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material 

manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 

joints and at ends adjacent to duct flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 

nominal thickness. 

M. Finish installation with systems at operating conditions.  Repair joint separations and 

cracking due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over damaged 

areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and 

seal patches similar to butt joints. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 

insulation, install insulation for outdoor applications tightly joined to indoor 

insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below 

top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 

continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 

insulation, install insulation for outdoor applications tightly joined to indoor 

insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing 

at least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  

Install insulation continuously through walls and partitions. 

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Terminate insulation 

at fire damper sleeves for fire-rated wall and partition penetrations.  Externally insulate 

damper sleeves to match adjacent insulation and overlap duct insulation at least 2 

inches. 
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1. Comply with requirements in Section 078413 "Penetration Firestopping" 

firestopping and fire-resistive joint sealers. 

E. Insulation Installation at Floor Penetrations: 

1. Duct:  For penetrations through fire-rated assemblies, terminate insulation at fire 

damper sleeves and externally insulate damper sleeve beyond floor to match 

adjacent duct insulation.  Overlap damper sleeve and duct insulation at least 2 

inches. 

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in 

Section 078413 "Penetration Firestopping." 

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturers recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

3.6 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums:  Secure with adhesive and 

insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 

unit area, for: 

a. 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides 

of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along 

longitudinal centerline of duct.  Space 3 inches maximum from insulation 

end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches 

o.c. each way, and 3 inches maximum from insulation joints.  Install 

additional pins to hold insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 

plenums. 

d. Do not overcompress insulation during installation. 

e. Impale insulation over pins and attach speed washers. 

f. Cut excess portion of pins extending beyond speed washers or bend 

parallel with insulation surface.  Cover exposed pins and washers with tape 

matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 

continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams 

and end joints with insulation by removing 2 inches from one edge and one end 

of insulation segment.  Secure laps to adjacent insulation section with 1/2-inch 

outward-clinching staples, 1 inch o.c.  Install vapor barrier consisting of factory- or 
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field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, 

and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to maintain 

vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 

18-foot intervals.  Vapor stops shall consist of vapor-barrier mastic applied in 

a Z-shaped pattern over insulation face, along butt end of insulation, and 

over the surface.  Cover insulation face and surface to be insulated a width 

equal to two times the insulation thickness, but not less than 3 inches. 

5. Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end 

joints.  At end joints, secure with steel bands spaced a maximum of 18 inches o.c. 

6. Install insulation on rectangular duct elbows and transitions with a full insulation 

section for each surface.  Install insulation on round and flat-oval duct elbows 

with individually mitered gores cut to fit the elbow. 

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation 

surface with 6-inch- wide strips of same material used to insulate duct.  Secure on 

alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c. 

B. Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation 

pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates per 

unit area, for: 

a. 50 percent coverage of duct and plenum surfaces.  

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and 

transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, 

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides 

of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins along 

longitudinal centerline of duct.  Space 3 inches maximum from insulation 

end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches, space pins 16 inches 

o.c. each way, and 3 inches maximum from insulation joints.  Install 

additional pins to hold insulation tightly against surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular ducts and 

plenums. 

d. Do not overcompress insulation during installation. 

e. Cut excess portion of pins extending beyond speed washers or bend 

parallel with insulation surface.  Cover exposed pins and washers with tape 

matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 

continuous unbroken vapor barrier.  Create a facing lap for longitudinal seams 

and end joints with insulation by removing 2 inches from one edge and one end 

of insulation segment.  Secure laps to adjacent insulation section with 1/2-inch 

outward-clinching staples, 1 inch o.c.  Install vapor barrier consisting of factory- or 

field-applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, 

and protrusions. 
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a. Repair punctures, tears, and penetrations with tape or mastic to maintain 

vapor-barrier seal. 

5. Install insulation on rectangular duct elbows and transitions with a full insulation 

section for each surface.  Groove and score insulation to fit as closely as possible 

to outside and inside radius of elbows.  Install insulation on round and flat-oval 

duct elbows with individually mitered gores cut to fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation 

surface with 6-inch- wide strips of same material used to insulate duct.  Secure on 

alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c. 

3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where glass-cloth jackets are indicated, install directly over bare insulation or insulation 

with factory-applied jackets. 

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints. 

2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive. 

3. Completely encapsulate insulation with coating, leaving no exposed insulation. 

B. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 

2. Install lap or joint strips with same material as jacket. 

3. Secure jacket to insulation with manufacturer's recommended adhesive. 

4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips 

at end joints. 

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed 

insulation with vapor-barrier mastic. 

C. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and 

end joints; for horizontal applications, install with longitudinal seams along top and 

bottom of tanks and vessels.  Seal with manufacturers recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under 

lap and the finish bead along seam and joint edge. 

D. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and 

end joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with 

weatherproof sealant recommended by insulation manufacturer.  Secure jacket with 

stainless-steel bands 12 inches o.c. and at end joints. 

3.8 FIRE-RATED INSULATION SYSTEM INSTALLATION 

A. Where fire-rated insulation system is indicated, secure system to ducts and duct 

hangers and supports to maintain a continuous fire rating. 

B. Insulate duct access panels and doors to achieve same fire rating as duct. 

C. Install firestopping at penetrations through fire-rated assemblies.  Fire-stop systems are 

specified in Division 07 Section "Penetration Firestopping." 
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3.9 FINISHES 

A. Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material:  Paint jacket with 

paint system identified below and as specified in Division 09 Section "Exterior Painting" 

and "Interior Painting." 

1. Flat Acrylic Finish:  Two    finish coats over a primer that is compatible with jacket 

material and finish coat paint.  Add fungicidal agent to render fabric mildew 

proof. 

a. Finish Coat Material:  Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation:  After adhesive has fully cured, apply two coats 

of insulation manufacturer's recommended protective coating. 

C. Color:  Final color as selected by Architect.  Vary first and second coats to allow visual 

inspection of the completed Work. 

D. Do not field paint aluminum or stainless-steel jackets. 

3.10 FIELD QUALITY CONTROL 

A. Testing Agency:   

a. Engage a qualified testing agency to perform tests and inspections.  

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect ductwork, randomly selected by Architect, by removing field-applied 

jacket and insulation in layers in reverse order of their installation.  Extent of 

inspection shall be limited to one location (s) for each duct system defined in the 

"Duct Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection reveals 

noncompliance with requirements. 

3.11 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 

2. Indoor, exposed supply and outdoor air. 

3. Indoor, concealed return located in unconditioned space. 

4. Indoor, exposed return located in unconditioned space. 

5. Outdoor, concealed supply and return. 

6. Outdoor, exposed supply and return. 

B. Items Not Insulated: 

1. Fibrous-glass ducts. 
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2. Metal ducts with duct liner of sufficient thickness to comply with energy code and 

ASHRAE/IESNA 90.1. 

3. Factory-insulated flexible ducts. 

4. Factory-insulated plenums and casings. 

5. Flexible connectors. 

6. Vibration-control devices. 

7. Factory-insulated access panels and doors. 

3.12 Insulation shall have an R value that meets the minimum requirements of the latest 

International Energy Conservation Code (IECC). 

3.13 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, round and flat-oval, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket:  1 inch thick and 0.75-lb/cu. ft. nominal density.  

B. Concealed, round and flat-oval, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket:  1 inch thick and 0.75-lb/cu. ft.  nominal density.  

C. Concealed, round and flat-oval, outdoor-air and combustion-air duct insulation shall 

be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

D. Concealed, round and flat-oval, exhaust-air duct insulation shall be one of the 

following: 

 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

E. Concealed, rectangular, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

F. Concealed, rectangular, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

G. Concealed, rectangular, outdoor-air and combustion-air duct insulation shall be one of 

the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft.  nominal density.  
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H. Concealed, supply-air plenum insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

I. Concealed, return-air plenum insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

J. Concealed, outdoor-air plenum insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

K. Exposed, round and flat-oval, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

L. Exposed, round and flat-oval, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

M. Exposed, round and flat-oval, outdoor-air and combustion-air duct insulation shall be 

one of the following: 

1. Flexible Elastomeric:  1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

N. Exposed, rectangular, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:   1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

O. Exposed, rectangular, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:   1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

P. Exposed, rectangular, outdoor-air and combustion-air duct insulation shall be one of 

the following: 

1. Flexible Elastomeric:   1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

Q. Exposed, supply-air plenum insulation shall be one of the following: 

1. Flexible Elastomeric:   1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

R. Exposed, return-air plenum insulation shall be one of the following: 
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1. Flexible Elastomeric:   1 inch thick. 

2. Mineral-Fiber Blanket: 1 inch thick and 0.75-lb/cu. ft. nominal density.  

3.14 UNCONDITIONED SPACE AND BURIED DUCT INSULATION SCHEDULE 

A. Insulation materials and thicknesses are identified below.  If more than one material is 

listed for a duct system, selection from materials listed is Contractor's option. 

B. Concealed, round and flat-oval, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1.5 inches thick. 

2. Mineral-Fiber Blanket:  2 inches thick and 0.75-lb/cu. ft. nominal density.  

3. Polyolefin:  1.5 inches thick. 

C. Concealed, round and flat-oval, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1.5 inches thick. 

2. Mineral-Fiber Blanket:  2 inches thick and 0.75-lb/cu. ft.  nominal density.  

3. Polyolefin:  1.5 inches thick. 

D. Concealed, round and flat-oval, outdoor-air and combustion-air duct insulation shall 

be one of the following: 

1. Flexible Elastomeric:  1.5 inches thick. 

2. Mineral-Fiber Blanket: 2 inches thick and 0.75-lb/cu. ft. nominal density. 

3. Polyolefin:  1.5 inches thick.  

E. Concealed, round and flat-oval, exhaust-air duct insulation shall be one of the 

following: 

 

1. Flexible Elastomeric:  1.5 inches thick. 

2. Mineral-Fiber Blanket: 2 inches thick and 0.75-lb/cu. ft. nominal density. 

3. Polyolefin:  1.5 inches thick.  

F. Concealed, rectangular, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1.5 inches thick. 

2. Mineral-Fiber Blanket: 2 inches thick and 0.75-lb/cu. ft. nominal density. 

3. Polyolefin:  1.5 inches thick.  

G. Concealed, rectangular, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric:  1.5 inches thick. 

2. Mineral-Fiber Blanket: 2 inches thick and 0.75-lb/cu. ft. nominal density.  

3. Polyolefin:  1.5 inches thick. 

H. Concealed, rectangular, outdoor-air and combustion-air duct insulation shall be one of 

the following: 

1. Flexible Elastomeric:  1.5 inches thick. 

2. Mineral-Fiber Blanket: 2 inches thick and 0.75-lb/cu. ft.  nominal density.  

3. Polyolefin:  1.5 inches thick. 
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3.15 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Insulation materials and thicknesses are identified below.  If more than one material is 

listed for a duct system, selection from materials listed is Contractor's option. 

B. Exposed, round and flat-oval, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric: 3 inches thick. 

2. Polyolefin:  3 inches thick. 

C. Exposed, round and flat-oval, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric: 3 inches thick. 

2. Polyolefin:  3 inches thick. 

D. Exposed, rectangular, supply-air duct insulation shall be one of the following: 

1. Flexible Elastomeric: 3 inches thick. 

2. Polyolefin: 3 inches thick. 

E. Exposed, rectangular, return-air duct insulation shall be one of the following: 

1. Flexible Elastomeric: 3 inches thick. 

2. Polyolefin: 3 inches thick. 

F. Exposed, supply-air plenum insulation shall be one of the following: 

1. Flexible Elastomeric: 3 inches thick. 

2. Polyolefin: 3 inches thick. 

G. Exposed, return-air plenum insulation shall be one of the following: 

1. Flexible Elastomeric: 3 inches thick. 

2. Polyolefin: 3 inches thick. 

3.16 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install 

the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Ducts and Plenums, Concealed: 

1. Aluminum, Corrugated: 0.032 inch thick.  

D. Ducts and Plenums, Exposed, up to 48 Inches in Diameter or with Flat Surfaces up to 72 

Inches: 

1. Aluminum, Corrugated: 0.032 inch thick.  
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E. Ducts and Plenums, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces 

Larger Than 72 Inches: 

1. Aluminum, with 1-1/4-Inch- Deep Corrugations:  0.032 inch thick.  

END OF SECTION 
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SECTION 23 07 19 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following HVAC piping systems: 

1. Condensate drain piping.  

2. Chilled-water piping. 

3. Condenser-water piping.  

4. Heating hot-water piping. 

5. Steam and steam condensate piping. 

6. Refrigerant suction and hot-gas piping. 

B. Related Sections: 

1. Division 23 Section "Duct Insulation." 

2. Division 23 Section "HVAC Equipment Insulation." 

1.3 DEFINITIONS: 

A. Refer to Division 23 Section <Common Work Results for HVAC=. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, 

water-vapor permeance thickness, and jackets (both factory and field applied if any). 

B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1:  For adhesives and sealants, documentation 

including printed statement of VOC content. 

2. Laboratory Test Reports for Credit IEQ 4:  For adhesives and sealants, 

documentation indicating that products comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice 

for the Testing of Volatile Organic Emissions from Various Sources Using Small-

Scale Environmental Chambers." 

C. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other 

work. 
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1. Detail application of protective shields, saddles, and inserts at hangers for each 

type of insulation and hanger. 

2. Detail attachment and covering of heat tracing inside insulation. 

3. Detail insulation application at pipe expansion joints for each type of insulation. 

4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for 

each type of insulation. 

5. Detail removable insulation at piping specialties. 

6. Detail application of field-applied jackets. 

7. Detail application at linkages of control devices. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Material Test Reports:  From a qualified testing agency acceptable to authorities having 

jurisdiction indicating, interpreting, and certifying test results for compliance of insulation 

materials, sealers, attachments, cements, and jackets, with requirements indicated.  

Include dates of tests and test methods employed. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an 

apprenticeship program or another craft training program certified by the Department 

of Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by 

testing identical products according to ASTM E 84, by a testing and inspecting agency 

acceptable to authorities having jurisdiction.  Factory label insulation and jacket 

materials and adhesive, mastic, tapes, and cement material containers, with 

appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-

developed index of 50 or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-

developed index of 150 or less. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with 

appropriate ASTM standard designation, type and grade, and maximum use 

temperature. 

1.8 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in 

Division 23 Section "Hangers and Supports for HVAC Piping and Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 

application.  Before preparing piping Shop Drawings, establish and maintain clearance 
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requirements for installation of insulation and field-applied jackets and finishes and for 

space required for maintenance. 

1.9 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after 

installing and testing heat tracing.  Insulation application may begin on segments that 

have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in 

each area of construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping 

Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and 

"Outdoor, Underground Piping Insulation Schedule" articles for where insulating 

materials shall be applied. 

B. Insulation for below-ambient service requires a vapor-barrier. 

C. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

D. Products that come in contact with stainless steel shall have a leachable chloride 

content of less than 50 ppm when tested according to ASTM C 871. 

E. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable 

according to ASTM C 795. 

F. Foam insulation materials shall not use CFC or HCFC blowing agents in the 

manufacturing process. 

G. Calcium Silicate: 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Industrial Insulation Group (IIG); Thermo-12 Gold. 

2. Preformed Pipe Sections:  Flat-, curved-, and grooved-block sections of 

noncombustible, inorganic, hydrous calcium silicate with a non-asbestos fibrous 

reinforcement.  Comply with ASTM C 533, Type I. 

3. Flat-, curved-, and grooved-block sections of noncombustible, inorganic, hydrous 

calcium silicate with a non-asbestos fibrous reinforcement.  Comply with 

ASTM C 533, Type I. 

4. Prefabricated Fitting Covers:  Comply with ASTM C 450 and ASTM C 585 for 

dimensions used in preforming insulation to cover valves, elbows, tees, and 

flanges. 
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H. Flexible Elastomeric Insulation:  Closed-cell, sponge- or expanded-rubber materials.  

Comply with ASTM C 534, Type I for tubular materials. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aerocel. 

b. Armacell LLC; AP Armaflex. 

c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

I. Mineral-Fiber Blanket Insulation:  Mineral or glass fibers bonded with a thermosetting 

resin.  Comply with ASTM C 553,  

1. Type II and ASTM C 1290, Factory-applied jacket requirements are specified in 

"Factory-Applied Jackets" Article. 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 

b. Johns Manville; Microlite. 

c. Knauf Insulation; Friendly Feel Duct Wrap. 

d. Manson Insulation Inc.; Alley Wrap. 

e. Owens Corning; SOFTR All-Service Duct Wrap. 

J. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Johns Manville; Micro-Lok. 

b. Knauf Insulation; 1000-Degree Pipe Insulation. 

c. Manson Insulation Inc.; Alley-K. 

d. Owens Corning; Fiberglas Pipe Insulation. 

e. Type I, 850 deg F Materials:  Mineral or glass fibers bonded with a 

thermosetting resin.  Comply with ASTM C 547, Type I, Grade A: 

1) with factory-applied ASJ-SSL.  Factory-applied jacket requirements 

are specified in "Factory-Applied Jackets" Article. 

K. Mineral-Fiber, Pipe and Tank Insulation:  Mineral or glass fibers bonded with a 

thermosetting resin.  Semirigid board material with factory-applied:  

1. ASJ complying with ASTM C 1393, Type II or Type IIIA Category 2, or with properties 

similar to ASTM C 612, Type IB.  Nominal density is 2.5 lb/cu. ft. or more.  Thermal 

conductivity (k-value) at 100 deg F is 0.29 Btu x in./h x sq. ft. x deg F or less.  

Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 

Article. 

2. Products:  Subject to compliance with requirements, provide one of the following: 

a. CertainTeed Corp.; CrimpWrap. 

b. Johns Manville; MicroFlex. 

c. Knauf Insulation; Pipe and Tank Insulation. 

d. Manson Insulation Inc.; AK Flex. 

e. Owens Corning; Fiberglas Pipe and Tank Insulation. 

L. Prefabricated Thermal Insulating Fitting Covers:  Comply with ASTM C 450 for dimensions 

used in preforming insulation to cover valves, elbows, tees, and flanges. 
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2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Ramco Insulation, Inc.; Super-Stik. 

B. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with 

ASTM C 449. 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for 

bonding insulation to itself and to surfaces to be insulated unless otherwise indicated. 

B. Calcium Silicate Adhesive:  Fibrous, sodium-silicate-based adhesive with a service 

temperature range of 50 to 800 deg F. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-97. 

b. Eagle Bridges  - Marathon Industries; 290. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 81-27. 

d. Mon-Eco Industries, Inc.; 22-30. 

e. Vimasco Corporation; 760. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

C. Flexible Elastomeric Adhesive:  Comply with MIL-A-24179A, Type II, Class I. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Aeroflex USA, Inc.; Aeroseal. 

b. Armacell LLC; Armaflex 520 Adhesive. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-75. 

d. K-Flex USA; R-373 Contact Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 
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3. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

D. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-127. 

b. Eagle Bridges  - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-60/85-70. 

d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

E. ASJ Adhesive, and FSK Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A 

for bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 85-50. 

d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

F. PVC Jacket Adhesive:  Compatible with PVC jacket. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Dow Corning Corporation; 739, Dow Silicone. 

b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 

c. P.I.C. Plastics, Inc.; Welding Adhesive. 

d. Speedline Corporation; Polyco VP Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

3. Adhesive shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 
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2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply 

with MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

B. Vapor-Barrier Mastic:  Water based; suitable for indoor use on below-ambient services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance:  ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil 

dry film thickness. 

3. Service Temperature Range:  Minus 20 to plus 180 deg F. 

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 

5. Color:  White. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below-ambient 

services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Encacel. 

b. Eagle Bridges  - Marathon Industries; 570. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 60-95/60-96. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness. 

3. Service Temperature Range:  Minus 50 to plus 220 deg F. 

4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight. 

5. Color:  White. 

D. Breather Mastic:  Water based; suitable for indoor and outdoor use on above-ambient 

services. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-10. 

b. Eagle Bridges  - Marathon Industries; 550. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 46-50. 

d. Mon-Eco Industries, Inc.; 55-50. 

e. Vimasco Corporation; WC-1/WC-5. 

2. Water-Vapor Permeance:  ASTM F 1249, 1.8 perms at 0.0625-inch dry film 

thickness. 
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3. Service Temperature Range:  Minus 20 to plus 180 deg F. 

4. Solids Content:  60 percent by volume and 66 percent by weight. 

5. Color:  White. 

2.5 SEALANTS 

A. ASJ Flashing Sealants and PVC Jacket Flashing Sealants: 

1. Products:  Subject to compliance with requirements, provide the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 

4. Service Temperature Range:  Minus 40 to plus 250 deg F. 

5. Color:  White. 

6. For indoor applications, sealants shall have a VOC content of 420 g/L or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

7. Sealants shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  

When factory-applied jackets are indicated, comply with the following: 

1. ASJ-SSL:  ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered 

by a removable protective strip; complying with ASTM C 1136, Type I. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated. 

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, 

Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and 

forming.  Thickness is indicated in field-applied jacket schedules. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Johns Manville; Zeston. 

b. P.I.C. Plastics, Inc.; FG Series. 

c. Proto Corporation; LoSmoke. 

d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 

3. Color:  PVC, white: 30 mils thick.  
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4. Factory-fabricated fitting covers to match jacket if available; otherwise, field 

fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, 

flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, 

and P-trap and supply covers for lavatories. 

C. Metal Jacket: 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Metal Jacketing Systems. 

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing. 

c. RPR Products, Inc.; Insul-Mate. 

2. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 

Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing or factory cut and rolled to 

size. 

b. Finish and thickness are indicated in field-applied jacket schedules. 

c. Moisture Barrier for Indoor Applications:   

1) 1-mil- thick, heat-bonded polyethylene and kraft paper.   

d. Moisture Barrier for Outdoor Applications:   

1) 3-mil- thick, heat-bonded polyethylene and kraft paper.  

e. Factory-Fabricated Fitting Covers: 

1) Same material, finish, and thickness as jacket. 

2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows. 

3) Tee covers. 

4) Flange and union covers. 

5) End caps. 

6) Beveled collars. 

7) Valve covers. 

8) Field fabricate fitting covers only if factory-fabricated fitting covers 

are not available. 

2.8 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic 

adhesive, complying with ASTM C 1136. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 

c. Compac Corporation; 104 and 105. 

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 
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3. Thickness:  11.5 mils. 

4. Adhesion:  90 ounces force/inch in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch in width. 

7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic 

adhesive; suitable for indoor and outdoor applications. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 370 White PVC tape. 

b. Compac Corporation; 130. 

c. Venture Tape; 1506 CW NS. 

2. Width:  2 inches. 

3. Thickness:  6 mils. 

4. Adhesion:  64 ounces force/inch in width. 

5. Elongation:  500 percent. 

6. Tensile Strength:  18 lbf/inch in width. 

C. Aluminum-Foil Tape:  Vapor-retarder tape with acrylic adhesive. 

1. Products:  Subject to compliance with requirements, provide one of the following: 

a. ABI, Ideal Tape Division; 488 AWF. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800. 

c. Compac Corporation; 120. 

d. Venture Tape; 3520 CW. 

2. Width:  2 inches. 

3. Thickness:  3.7 mils. 

4. Adhesion:  100 ounces force/inch in width. 

5. Elongation:  5 percent. 

6. Tensile Strength:  34 lbf/inch in width. 

2.9 SECUREMENTS 

A. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or 

Monel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation 

tolerances and other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 
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3. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

3.2 PREPARATION 

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials 

that will adversely affect insulation application. 

B. Surface Preparation:  Clean and prepare surfaces to be insulated.  Before insulating, 

apply a corrosion coating to insulated surfaces as follows: 

1. Stainless Steel:  Coat 300 series stainless steel with an epoxy primer 5 mils thick and 

an epoxy finish 5 mils thick if operating in a temperature range between 140 and 

300 deg F.  Consult coating manufacturer for appropriate coating materials and 

application methods for operating temperature range. 

2. Carbon Steel:  Coat carbon steel operating at a service temperature between 32 

and 300 deg F with an epoxy coating.  Consult coating manufacturer for 

appropriate coating materials and application methods for operating 

temperature range. 

C. Coordinate insulation installation with the trade installing heat tracing.  Comply with 

requirements for heat tracing that apply to insulation. 

D. Mix insulating cements with clean potable water; if insulating cements are to be in 

contact with stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even 

surfaces; free of voids throughout the length of piping including fittings, valves, and 

specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses 

required for each item of pipe system as specified in insulation system schedules. 

C. Install accessories compatible with insulation materials and suitable for the service.  

Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in 

either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 

specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 
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I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at 

hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor attachments. 

2. For insulation application where vapor barriers are indicated, extend insulation on 

anchor legs from point of attachment to supported item to point of attachment 

to structure.  Taper and seal ends at attachment to structure with vapor-barrier 

mastic. 

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation 

to insulation inserts with adhesive or sealing compound recommended by 

insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install 

shields over jacket, arranged to protect jacket from tear or puncture by hanger, 

support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage 

rate and wet and dry film thicknesses. 

L. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation 

jacket.  Secure strips with adhesive and outward clinching staples along both 

edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with 

longitudinal seams at bottom of pipe.  Clean and dry surface to receive self-

sealing lap.  Staple laps with outward clinching staples along edge at  

a. 2 inches o.c. 

b. For below-ambient services, apply vapor-barrier mastic over staples. 

4. Cover joints and seams with tape, according to insulation material 

manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and 

joints and at ends adjacent to pipe flanges and fittings. 

M. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its 

nominal thickness. 

N. Finish installation with systems at operating conditions.  Repair joint separations and 

cracking due to thermal movement. 

O. Repair damaged insulation facings by applying same facing material over damaged 

areas.  Extend patches at least 4 inches beyond damaged areas.  Adhere, staple, and 

seal patches similar to butt joints. 

P. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 

2. Testing agency labels and stamps. 

3. Nameplates and data plates. 

4. Manholes. 
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5. Handholes. 

6. Cleanouts. 

3.4 PENETRATIONS 

A. Insulation Installation at Roof Penetrations:  Install insulation continuously through roof 

penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation above roof 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 

insulation, install insulation for outdoor applications tightly joined to indoor 

insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below 

top of roof flashing. 

4. Seal jacket to roof flashing with flashing sealant. 

B. Insulation Installation at Underground Exterior Wall Penetrations:  Terminate insulation 

flush with sleeve seal.  Seal terminations with flashing sealant. 

C. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation 

continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring only indoor insulation, terminate insulation inside wall 

surface and seal with joint sealant.  For applications requiring indoor and outdoor 

insulation, install insulation for outdoor applications tightly joined to indoor 

insulation ends.  Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing 

at least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

D. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  

Install insulation continuously through walls and partitions. 

E. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation 

continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" for 

firestopping and fire-resistive joint sealers. 

 

F. Insulation Installation at Floor Penetrations: 

1. Pipe:  Install insulation continuously through floor penetrations. 

2. Seal penetrations through fire-rated assemblies.  Comply with requirements in 

Division 07 section "Penetration Firestopping." 
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3.5 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except where 

more specific requirements are specified in various pipe insulation material installation 

articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties 

with continuous thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made 

from same material and density as adjacent pipe insulation.  Each piece shall be 

butted tightly against adjoining piece and bonded with adhesive.  Fill joints, 

seams, voids, and irregular surfaces with insulating cement finished to a smooth, 

hard, and uniform contour that is uniform with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of 

same material and thickness as used for adjacent pipe.  Cut sectional pipe 

insulation to fit.  Butt each section closely to the next and hold in place with tie 

wire.  Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of 

same material, density, and thickness as used for adjacent pipe.  Overlap 

adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker.  For valves, insulate up to 

and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill joints, 

seams, and irregular surfaces with insulating cement. 

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of 

same material, density, and thickness as used for adjacent pipe.  Overlap 

adjoining pipe insulation by not less than two times the thickness of pipe 

insulation, or one pipe diameter, whichever is thicker.  Fill joints, seams, and 

irregular surfaces with insulating cement.  Insulate strainers so strainer basket 

flange or plug can be easily removed and replaced without damaging the 

insulation and jacket.  Provide a removable reusable insulation cover.  For below-

ambient services, provide a design that maintains vapor barrier. 

6. Insulate flanges and unions using a section of oversized preformed pipe 

insulation.  Overlap adjoining pipe insulation by not less than two times the 

thickness of pipe insulation, or one pipe diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat 

with a mastic.  Install vapor-barrier mastic for below-ambient services and a 

breather mastic for above-ambient services.  Reinforce the mastic with fabric-

reinforcing mesh.  Trowel the mastic to a smooth and well-shaped contour. 

8. For services not specified to receive a field-applied jacket except for flexible 

elastomeric install fitted PVC cover over elbows, tees, strainers, valves, flanges, 

and unions.  Terminate ends with PVC end caps.  Tape PVC covers to adjoining 

insulation facing using PVC tape. 

9. Stencil or label the outside insulation jacket of each union with the word "union."  

Match size and color of pipe labels. 

C. Insulate instrument connections for thermometers, pressure gages, pressure 

temperature taps, test connections, flow meters, sensors, switches, and transmitters on 

insulated pipes.  Shape insulation at these connections by tapering it to and around the 

connection with insulating cement and finish with finishing cement, mastic, and flashing 

sealant. 
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D. Install removable insulation covers at locations indicated.  Installation shall conform to 

the following: 

1. Make removable flange and union insulation from sectional pipe insulation of 

same thickness as that on adjoining pipe.  Install same insulation jacket as 

adjoining pipe insulation. 

2. When flange and union covers are made from sectional pipe insulation, extend 

insulation from flanges or union long at least two times the insulation thickness 

over adjacent pipe insulation on each side of flange or union.  Secure flange 

cover in place with stainless-steel or aluminum bands.  Select band material 

compatible with insulation and jacket. 

3. Construct removable valve insulation covers in same manner as for flanges, 

except divide the two-part section on the vertical center line of valve body. 

4. When covers are made from block insulation, make two halves, each consisting 

of mitered blocks wired to stainless-steel fabric.  Secure this wire frame, with its 

attached insulation, to flanges with tie wire.  Extend insulation at least 2 inches 

over adjacent pipe insulation on each side of valve.  Fill space between flange or 

union cover and pipe insulation with insulating cement.  Finish cover assembly 

with insulating cement applied in two coats.  After first coat is dry, apply and 

trowel second coat to a smooth finish. 

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed 

surfaces with a metal jacket. 

3.6 INSTALLATION OF CALCIUM SILICATE INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure single-layer insulation with stainless-steel bands at 12-inch intervals and 

tighten bands without deforming insulation materials. 

2. Install two-layer insulation with joints tightly butted and staggered at least 3 

inches.  Secure inner layer with wire spaced at 12-inch intervals.  Secure outer 

layer with stainless-steel bands at 12-inch intervals. 

3. Apply a skim coat of mineral-fiber, hydraulic-setting cement to insulation surface.  

When cement is dry, apply flood coat of lagging adhesive and press on one layer 

of glass cloth or tape.  Overlap edges at least 1 inch.  Apply finish coat of lagging 

adhesive over glass cloth or tape.  Thin finish coat to achieve smooth, uniform 

finish. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of block 

insulation of same material and thickness as pipe insulation. 

4. Finish flange insulation same as pipe insulation. 

C. Insulation Installation on Pipe Fittings and Elbows: 
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1. Install preformed sections of same material as straight segments of pipe insulation 

when available.  Secure according to manufacturer's written instructions. 

2. When preformed insulation sections of insulation are not available, install mitered 

sections of calcium silicate insulation.  Secure insulation materials with wire or 

bands. 

3. Finish fittings insulation same as pipe insulation. 

 

 

 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install mitered segments of calcium silicate insulation to valve body.  Arrange 

insulation to permit access to packing and to allow valve operation without 

disturbing insulation. 

2. Install insulation to flanges as specified for flange insulation application. 

3. Finish valve and specialty insulation same as pipe insulation. 

3.7 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturers recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 

insulation of same thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturers recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 

being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended 

adhesive to eliminate openings in insulation that allow passage of air to surface 

being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation 

when available. 

2. When preformed valve covers are not available, install cut sections of pipe and 

sheet insulation to valve body.  Arrange insulation to permit access to packing 

and to allow valve operation without disturbing insulation. 

3. Install insulation to flanges as specified for flange insulation application. 
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4. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of 

air to surface being insulated. 

3.8 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and 

tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and 

protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, secure 

laps with outward-clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do not 

staple longitudinal tabs.  Instead, secure tabs with additional adhesive as 

recommended by insulation material manufacturer and seal with vapor-barrier 

mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 

2. Make width of insulation section same as overall width of flange and bolts, plus 

twice the thickness of pipe insulation. 

3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber blanket 

insulation. 

4. Install jacket material with manufacturer's recommended adhesive, overlap 

seams at least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe insulation 

when available. 

2. When preformed insulation elbows and fittings are not available, install mitered 

sections of pipe insulation, to a thickness equal to adjoining pipe insulation.  

Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe insulation 

when available. 

2. When preformed sections are not available, install mitered sections of pipe 

insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve operation 

without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

HVAC PIPING INSULATION  23 07 19 - 18 
 

3.9 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and 

end joints; for horizontal applications.  Seal with manufacturers recommended 

adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under 

lap and the finish bead along seam and joint edge. 

3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 

identified for each piping system and pipe size range.  If more than one material is listed 

for a piping system, selection from materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the 

following: 

1. Drainage piping located in crawl spaces. 

2. Underground piping. 

3. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Condensate and Equipment Drain Water below 60 Deg F: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:   

1) 1/2 inch thick 

b. Mineral-Fiber, Preformed Pipe Insulation, Type I:   

1) 1/2 inch thick 

B. Chilled Water, 40 Deg F and below:     

1. NPS 1-1/2 inch and Smaller:  Insulation shall be the following: 

a. Flexible Elastomeric:  

1)  1-1/2 inch thick.  

2. NPS 2 inch and Larger:  Insulation shall be the following: 

a. Flexible Elastomeric:  

1) 2 inch thick 

3. Insulation for runouts not exceeding 48 inches in length for connection to 

equipment shall be the following:  

a. Flexible Elastomeric:  1 inch thick.  

C. Chilled Water, above 40 Deg F: 

1. NPS 1-1/2 inch and Smaller:  Insulation shall be the following: 

a. Flexible Elastomeric:   
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1) 1-1/2 inch thick.  

b. Mineral-Fiber, Preformed Pipe, Type I:   

1) 1-1/2 inches thick. 

2. NPS 2 inch and Larger:  Insulation shall be the following: 

a. Flexible Elastomeric:   

1) 2 inch thick. 

b. Mineral-Fiber, Preformed Pipe, Type I:   

1) 2 inch thick. 

3. Insulation runouts not exceeding 48 inches in length for connection to equipment 

shall be one of the following:  

a. Flexible Elastomeric:  1 inch thick.  

b. Mineral-Fiber, Preformed Pipe, Type I:  1 inch thick 

D. Condenser-Water Supply and Return: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1 inch thick. 

b. Mineral-Fiber, Preformed Pipe, Type I:  

1)  1 inch thick 

2. Condenser-water supply and return piping located indoors and operating in 

range of 55 to 105 deg F (13 to 41 deg C) is not always insulated.  If condenser-

water system operates as part of a water-side economizer cycle or if Project 

requires condensation control, piping should be insulated. 

E. Heating-Hot-Water Supply and Return, 200 Deg F and Below: 

1. NPS 1 1/2  and Smaller:  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe, Type I:  

1) 1-1/2 inch thick     

2. Greater than NPS 1-1/2 inch :  Insulation shall be the following: 

a. Mineral-Fiber, Preformed Pipe, Type I or Pipe and Tank Insulation:  

1) 2 inches thick  

3. Insulation for runouts not exceeding 48 inches in length for connection to 

equipment shall be  the following:  

a. Mineral-Fiber, Preformed Pipe, Type I:  1 inch thick. 

F. Heating-Hot-Water Supply and Return, above 200 Deg F: 

1. NPS 1  and Smaller:  Insulation shall be one of the following: 

a. Calcium Silicate:   

1) 2 inches thick 

b. Mineral-Fiber, Preformed Pipe, Type I or II:   

1) 1-1/2 inches thick 

2. NPS 1-1/4  and Larger:  Insulation shall be one of the following: 
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a. Calcium Silicate:   

1) 3 inches thick 

b. Mineral-Fiber, Preformed Pipe, Type I or II:  

1) 2 inches thick   

3. Insulation runouts not exceeding  48 inches in length for connection to equipment 

shall be  the following:  

a. Mineral-Fiber, Preformed Pipe, Type I:  1-1/2 inch thick. 

G. Steam and Steam Condensate, 0 to 15 PSI, 200 Deg F  to 250 Deg F  : 

1. NPS 1   and Smaller:  Insulation shall be one of the following: 

a. Calcium Silicate:   

1) 2 inches thick 

b. Mineral-Fiber, Preformed Pipe, Type I or II:   

1) 1-1/2 inches thick 

2. NPS 1-1/4  and Larger:  Insulation shall be one of the following: 

a. Calcium Silicate:  

1) 3 inches  

b. Mineral-Fiber, Preformed Pipe, Type I or II or Pipe and Tank Insulation:  

1) 2 inches thick   

3. Insulation for runouts not exceeding 48= in length for connection to equipment 
shall be the following:  

a. Mineral-Fiber, Preformed Pipe, Type I:  1-1/2 inch thick. 

H. Steam and Steam Condensate, 16 to 60 PSI, 251 Deg F  to 305 Deg F : 

1. NPS 1   and Smaller:  Insulation shall be one of the following: 

a. Calcium Silicate:  3 inches thick. 

b. Mineral-Fiber, Preformed Pipe, Type I or II:  2 inches thick. 

2. NPS 1-1/4  and Larger:  Insulation shall be one of the following: 

a. Calcium Silicate:  3 inches thick. 

b. Mineral-Fiber, Preformed Pipe, Type I or II or Pipe and Tank Insulation: 2 

inches thick. 

3. Insulation for runouts not exceeding 48inches in length for connection to 

equipment shall be  the following:  

a. Mineral-Fiber, Preformed Pipe, Type I:  1-1/2 inch thick. 

I. Refrigerant Suction and Hot-Gas Piping: 

1. All Pipe Sizes:  Insulation shall be one of the following: 

a. Flexible Elastomeric:  1 inch thick. 
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J. Refrigerant Suction and Hot-Gas Flexible Tubing: 

1. All Pipe Sizes:  Insulation shall be the following: 

a. Flexible Elastomeric:  1 inch thick. 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install 

the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 

1. None. 

D. Piping, Exposed: 

1. PVC: 

a. PVC, white: 30 mils thick.   

E. Steam Piping, Exposed: 

1. Aluminum, Stucco Embossed:  0.016 inch thick. 

3.13 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install 

the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's option. 

C. Piping, Concealed: 

1. None. 

D. Piping, Exposed: 

1. Aluminum, Stucco Embossed:  0.016 inch thick. 

3.14 UNDERGROUND, FIELD-INSTALLED INSULATION JACKET 

A. For underground direct-buried piping applications, install underground direct-buried 

jacket over insulation material. 

END OF SECTION 
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SECTION 23 09 00 - INSTRUMENTATION AND CONTROL FOR HVAC 

 

 

PART 1  -  GENERAL 

 

 

1.1 SCOPE OF WORK 

 

A. The Facility Management and Control System (FMCS) Contractor shall furnish and 

install a fully integrated building automation system, incorporating direct digital 

control (DDC) for energy management, equipment monitoring and control as herein 

specified. The system shall include all required computer software and hardware, 

controllers, sensors, transmission equipment, system workstations, local panels, conduit, 

wire, installation, engineering, database and setup, supervision, commissioning, 

acceptance test, training, warranty service and, at the owner's option, extended 

warranty service.  The system shall be an extension of the existing hospital’s Insight 

system by Siemens.  

B. The system shall use BACnet as its floor level protocol.  System components shall be 

certified and display the BTL logo where applicable. 

C. The FMCS shall demonstrate, with (3) proof sources, integration with HVAC industry 

open standard protocols, including LonMark, BACnet, Modbus, and Internet standard 

SQL database and HTTP / HTML / XML text formats. 

D. The FMCS shall communicate to third party systems such as chillers, energy metering 

systems, other energy management systems, and other building management 

related devices using any of the open, interoperable communication protocols 

referenced in Paragraph C. 

E. All materials and equipment used shall be standard components, regularly 

manufactured for this and/or other systems and not custom designed especially for 

this project  

F. Plenum rated cable is allowed for low voltage control wiring. 

G. Existing system is Siemens.  

H. Provide BMS integration with 3rd party remote air cooled chiller.  

  

 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

 

A. Drawings and general provisions of the Contract, including General and 

supplementary Conditions and Division-1 specification sections, apply to work of this 

section. 

 

B. Products furnished but not installed under this section: 

 

1. Valves, flow switches, flow sensors, thermowells and pressure taps to be installed 

under Section 23000. 
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2. Automatic dampers to be installed under Section 23000. 

 

C. Coordination with electrical: 

 

1. If new control panel is required, all line voltage and data requirements shall 

furnished as part of work of the FMCS.  

 

2. Each motor starter provided under Division 26000, shall be furnished with 

individual control power transformer to supply 120-volt AC control power and 

auxiliary contacts (one N.O. and one N.C.) for use by this section. 

 

 

1.3 QUALITY ASSURANCE 

 

A. The system shall be furnished, engineered, and installed by the manufacturers' locally 

authorized representative.  The controls contractor shall have factory-trained 

technicians to provide instruction, routine maintenance, and emergency service 

within 24 hours upon receipt of request. 

 

B. At the time of bid, all FMCS Application Specific Controllers and Programmable 

Equipment Controllers shall be listed as follows: 

 

1. Underwriters Laboratory UL 916  

 

2. FCC Regulation, Part 15, Class B  

 

 

1.4 SUBMITTALS 

 

A. Submit 10 complete sets of documentation in the following phased delivery 

schedule: 

 

1. Valve and damper schedules 

 

2. Equipment data cut sheets 

 

3. System schematics, including: 

 

a. sequence of operations 

b. point names 

c. point addresses 

d. point to point wiring 

e. interface wiring diagrams 

f. panel layouts 

g. system riser diagrams 

h. sample graphics 

 

4. AutoCAD compatible as-built drawings 

 

B. Upon project completion, submit operation and maintenance manuals, consisting of 

the following: 
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1. Index sheet, listing contents in alphabetical order 

 

2. Manufacturer's equipment parts list of all functional components of the system, 

disk of system schematics, including wiring diagrams 

 

3. Description of sequence of operations 

 

4. As-Built interconnection wiring diagrams 

 

5. User’s documentation containing product, system architectural and 
programming information.  

 

6. Trunk cable schematic showing remote electronic panel locations, and all trunk 

data 

 

7. List of connected data points, including panels to which they are connected and 

input device (ionization detector, sensors, etc.) 

 

8. Conduit routing diagrams 

 

9. Copy of the warranty/guarantee 

 

10. Operating and maintenance cautions and instructions 

 

11. Recommended spare parts list 

 

 

 

PART 2  -  PRODUCTS 

 

 

2.1 ACCEPTABLE MANUFACTURERS 

 

Siemens 

  

 

2.2 The Facility Management Control System (FMCS) shall be comprised of a network of 

interoperable, stand-alone digital controllers.  The FMCS shall incorporate BACnet 

technology.  The system shall include: 

 

A. Programmable Equipment Controllers (PEC’s) for control of primary mechanical 

systems and distributed system applications.  Controllers shall be fully programmable 

to create custom control solutions. 

 

B. Network Area Controllers (NAC’s) for distributed system applications, databases and 
networking functions.  

 

C. Application Specific Controllers (ASC’s) for control of VAV terminal units, fan coil 

terminal units, unit vent terminal units, heat pump units and other terminal equipment. 

 

D. Graphical User Interface (GUI), which includes the hardware and software necessary 

for a user to interface with the control system and devices.  (SUPERVISOR) 
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E. The zone controller network shall use twisted pair wiring and 78Kbps RS485 BACnet 

MSTP wiring topologies.  The GU, PEC and NAC shall reside on a 100 Mb Ethernet 

backbone. 

 

F. All components and controllers supplied under this contract shall be true <peer-to-

peer= communicating devices.  Components or controllers requiring <polling= by a 
host to pass data shall not be acceptable. 

 

G. Communication and integration of 3rd party BACnet products shall be accomplished 

without gateways or interface devices.  The 3rd party product supplier shall provide 

BACnet pic statements for each device. 

 

2.3 NETWORK AREA CONTROLLER (NAC) 

A. The Network Area Controller (NAC) shall provide the interface between the field 

control devices, and provide global supervisory control functions over the control 

devices connected to the NAC. The NAC shall be JACE 8000.   It shall be capable of 

executing application control programs to provide: 

1. Calendar functions 

2. Scheduling 

3. Trending 

4. Alarm monitoring and routing 

5. Time synchronization  

6. Integration of BACnet controller data   

7. Integration of BACnet and MODBUS networks 

8. Lon Network 

9. Monitoring, control, and programming of all points. 

10. Network Management functions for all BACnet based devices 

11. Employ Insight operating system 

B. The NAC shall provide multiple, concurrent user access to the system and support for 

ODBC or SQL.  A database resident on the NAC shall be an ODBC-compliant 

database or must   provide an ODBC data access mechanism to read and write 

data stored within it.   

C. The NAC shall support standard Web browser access via the Intranet/Internet.  It shall 

support a minimum of 16 simultaneous users. 

D. The NAC shall provide alarm recognition, storage; routing, management, and 

analysis to supplement distributed capabilities of equipment or application specific 

controllers. 

1. The NAC shall be able to route any alarm condition to any defined user location 

whether connected to a local network or remote via dial-up, telephone 

connection, or wide-area network. 

2. Alarm generation shall be selectable for annunciation type and 

acknowledgement requirements including, but not limited to: 

a. To alarm 

b. Return to normal 
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c. To fault 

3. Provide for the creation of an unlimited number of alarm classes for the purpose 

of routing types and or classes of alarms, i.e.: security, HVAC, Fire, etc. 

4. Provide timed (schedule) routing of alarms by class, object, group, or node. 

5. Provide alarm generation from binary object <runtime= and /or event counts for 
equipment maintenance.  The user shall be able to reset runtime or event count 

values with appropriate password control. 

E. Alarms shall be annunciated in any of the following manners as user defined: 

1. Screen message text 

2. Email of the complete alarm message to multiple recipients.  Provide the ability to 

route and email alarms based on:  

a. Day of week 

b. Time of day 

c. Recipient 

3. Graphic with flashing alarm object(s) 

4. Printed message, routed directly to a dedicated alarm printer 

F. The following shall be recorded by the NAC for each alarm (at a minimum): 

1. Time and date 

2. Location (building, floor, zone, office number, etc.) 

3. Equipment (air handler #, access way, etc.) 

4. Acknowledge time, date, and user who issued acknowledgement. 

5. Number of occurrences since last acknowledgement.  

G. Defined users shall be given proper access to acknowledge any alarm, or specific 

types or classes of alarms defined by the user. 

H. A log of all alarms shall be maintained by the SUPERVISOR and shall be available for 

review by the user.   

I. Provide a <query= feature to allow review of specific alarms by user defined 

parameters. 

J. A separate log for system alerts (controller failures, network failures, etc.) shall be 

provided and available for review by the user. 

K. An Error Log to record invalid property changes or commands shall be provided and 

available for review by the user. 

L. Data Collection and Storage 

1. The NAC shall have the ability to collect data for any property of any object and 

store this data for future use. 

2. The data collection shall be performed by log objects, resident in the NAC that 

shall have, at a minimum, the following configurable properties: 

a. Designating the log as interval or deviation. 
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b. For interval logs, the object shall be configured for time of day, day of week 

and the sample collection interval. 

c. For deviation logs, the object shall be configured for the deviation of a 

variable to a fixed value.  This value, when reached, will initiate logging of the 

object. 

d. For all logs, provide the ability to set the maximum number of data stores for 

the log and to set whether the log will stop collecting when full, or rollover the 

data on a first-in, first-out basis. 

e. Each log shall have the ability to have its data cleared on a time-based 

event or by a user-defined event or action. 

3. All log data shall be stored in a relational database in the NAC and the data shall 

be accessed from a server (if the system is so configured) or a standard Web 

Browser. 

4. All log data, when accessed from a server, shall be capable of being 

manipulated using standard SQL statements. 

5. All log data shall be available to the user in the following data formats: 

a. HTML 

b. XML 

c. Plain Text 

d. Comma or tab separated values 

6. Systems that do not provide log data in HTML and XML formats at a minimum shall 

not be acceptable.  

7. The NAC shall have the ability to archive its log data either locally (to itself), or 

remotely to a server or other NAC on the network.  Provide the ability to configure 

the following archiving properties, at a minimum: 

a. Archive on time of day 

b. Archive on user-defined number of data stores in the buffer (size) 

c. Archive when buffer has reached its user-defined capacity 

M. Provide and maintain an Audit Log that tracks all activities performed on the NAC.  

Provide the ability to specify a buffer size for the log and the ability to archive log 

based on time or when the log has reached its user-defined buffer size.  Provide the 

ability to archive the log to the SUPERVISOR.  For each log entry, provide the following 

data: 

1. Time and date 

2. User ID 

3. Change or activity: i.e., Change set point, add or delete objects, commands, 

etc. 

N. The NAC shall have the ability to automatically backup its database to the 

SUPERVISOR.  The database shall be backed up based on a user-defined time 

interval. 

1. Copies of the current database and, at the most recently saved database shall 

be stored in the NAC.  The age of the most recently saved database is 

dependent on the user-defined database save interval. 
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2. The NAC database shall be stored, at a minimum, in XML format to allow for user 

viewing and editing, if desired.  Other formats are acceptable as well, as long as 

XML format is supported. 

 

O. Each Network Area Controller (NAC) that is part of the Ethernet backbone shall 

include local battery backed UPSs sized for 30 minutes backup. 

 

2.4 PROGRAMMABLE EQUIPMENT CONTROLLERS (PEC) 

 

A. Programmable Equipment Controllers (PEC’s) shall be stand-alone, multi-tasking, 

real-time digital control processors.  

 

B. The PEC’s shall communicate via native BACnet MSTP protocol.  Provide a minimum 

of 4MB Random Access Memory in each PEC. 

 

C. The PEC must communicate peer-to-peer with the all of the network application 

specific, programmable controllers and third party BACnet devices.  

 

D. Programming of the PEC shall be accomplished by using graphical software that 

incorporates drag and drop capabilities.  The PEC software database must be able 

to execute all of the specified mechanical system controls functions. The 

programming software shall be able to bundle software logic to simplify control 

sequencing.  All values, which make up the PID output value, shall be readable and 

modifiable at a workstation or portable service tool.  Each input, output, or 

calculation result shall be capable of being shared/bound with any controller or 

interface device on the network.  

 

E. PEC’s shall be able to execute custom, job specific processes defined by the user, to 

automatically perform calculations and special control routines. 

 

F. A single process shall be able to incorporate measured or calculated data from any 

and all other PEC’s on the network.   In addition, a single process shall be able to 
issue commands to points in any and all other PEC’s on the network.   

 

G. Each PEC shall support firmware upgrades without the need to replace hardware.   

 

H. Each PEC shall continuously perform self-diagnostics, which include communication 

diagnosis and diagnosis of all components.  The PEC shall provide both local and 

remote annunciation of any detected component failures, low battery conditions or 

repeated failure to establish communication. 

 

I. In the event of the loss of normal power, there shall be an orderly shutdown of all 

PEC’s to prevent the loss of database or operating system software.  Non-volatile 

memory shall be incorporated for all critical controller configuration data and 

battery backup shall be provided to support the real-time clock and all volatile 

memory for a minimum of 72 hours.  

 

1. Upon restoration of normal power, the PEC shall automatically resume full 

operation without manual intervention. 

2. All PEC’s control programming and databases must be stored in Flash memory, 
therefore eliminating data loss, down time and re-load time. 
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2.5 APPLICATION SPECIFIC CONTROLLERS (ASC) 

 

A. Each Application Specific Controller (ASC) shall operate as a stand-alone BACnet 

MSTP compliant controller capable of performing its specified control responsibilities 

independent of other controllers in the network.  Each ASC shall be a minimum 16-BIT 

microprocessor based, multi-tasking, multi-user, real time digital control processor.  

 

B. Service pin initiation shall be accomplished from the room sensor and/or the 

controller.  ASC room sensors that do not provide service pin initiation must provide a 

wall jack by the room sensor to enable this feature. 

 

C. Controllers shall include all inputs and outputs necessary to perform the specified 

control sequences. Analog and digital outputs shall be industry standard signals such 

as 0-10V and 3-point floating control allowing for interface to a variety of industry 

standard modulating actuators.  The ASC inputs and outputs shall consist of industry 

standards types.  Inputs shall be electrically isolated from outputs, communications and 

power.  All inputs shall be provided with an auto-calibrate function to eliminate sensing 

errors.    

 

D. All controller sequences and operation shall provide closed loop control of the 

intended application.  Closing control loops over the network is not acceptable. 

 

E. The ASC must be mounted remotely from the room sensor.  ASC’s, that are wall 

mounted with integral room sensors, are not acceptable. 

 

F. The control program shall reside in the ASC.  The application program and the 

configuration information shall be stored in non-volatile memory with no battery back-

up required.   

 

G. After a power failure the ASC must run the control application using the current set 

points and configuration.  Reverting to default or factory set points are not acceptable. 

 

 

2.6 PROJECT SPECIFIC WEB PAGES 

 

A. Home page shall include a campus layout of the individual buildings at the site.  Once 

an individual building is selected the following minimum web-based tree structure shall 

be provided: 

 

1. Documents Page:  The document page shall include the O&M Manuals for the 

control system in PDF format along with AutoCAD drawings for each drawing 

provided in the control system O&M Manual. 

 

2. Station Functions: 

a. Logging separate sheet of station functions for a particular selected 

building shall be the viewing of one or more logs or the creation of logs in 

which any value at any point, or the mode of any point, shall be selected 

via the web to be trended against any other point with an adjustable 

frequency in seconds, minutes, hours or days. 
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b. The alarm acknowledgement via the web shall allow the viewing and 

acknowledgement of the alarms.   

c. Audit log shall be provided via the web to show the operator actions as 

well as other audit logs as specified in section 2.5 Network Area Controller 

(NAC) paragraph <M= Data Collection and Storage. 

3. Floor Plans: 

a. AutoCAD drawings of floor plans shall be provided in the control system 

such that via the web the user shall be able to turn layers on and off on 

the mechanical floor plans. These floor plans shall also include an overlay 

of the temperature control as-built wiring for the project showing 

thermostat locations, communication runs, transformer locations, 

controller locations, etc. 

b. Floor Display Summaries.  The operator shall be able to select floor plans 

(new floor plan if existing) displaying the following formats: 

1. All zone temperatures 

2. All zone heating percentages 

3. All zone cooling percentages 

4. All zone room names and numbers 

5. All zones cfm delivered. 

c. Upon selecting a graphical floor plan layout, the web page shall show all 

the zone temperature sensor locations on the floor.  By clicking on the 

zone temperature location, an individual VAV box graphic shall be 

displayed with the following attributes: 

1. A manual menu that shall allow the operator to manually set the 

air flow set point, space temperature set point, damper position, 

cooling percentage, heating percentage, and zero the box. 

2. A 24-hour log chart that shows space temperature history, flow 

history, and allows the operator to build custom charts by 

comparing this log to other associated selectable logs.   

3. A display of the VAV box discharge temperature, air handler 

discharge temperature, space temperature, and space 

temperature set point. 

4. A bar graph that shows actual CFM, current air flow, and current 

air floor set point, percentage of heating and cooling in a 

thermometer-like fashion and changes color based on heating or 

cooling mode. 

5. The damper position, reheat valve position, occupancy status, 

room name and heating/cooling mode shall also be shown. 

4. Systems:  

a. On selecting the systems menu, a tree structure shall allow the operator to 

select the air handlers, boilers, chillers, control valves, pumps, heat 

exchangers, lab air flow valves and hoods, etc. systems associated with 

that building.  The graphics shall also show the piping and ductwork 

associated with the air handler as well as the safeties, temperature 

sensors, humidity sensors, dampers, VFD’s, associated with that fan system.  
See points lists for specifics. 
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b. All devices that provide dynamic function in the primary equipment, i.e., 

fans, pumps, coils, dampers shall be dynamic in nature showing their 

operating status/percentage of capacity by movement on the web 

page.  

c. The set points for the various control loops shall be adjustable via the web 

page.  Individual controlled devices, i.e. valves, dampers and fans shall 

be controlled via the web page and be stopped or started or placed in a 

command state or percentage of value output. 

 

 

2.7 FIELD DEVICES 

 

A. Provide automatic control valves, automatic control dampers, thermostats, clocks, 

sensors, controllers, and other components as required for complete installation.  

Except as otherwise indicated, provide manufacturer’s standard control system 

components as indicated by published product information, designed and 

constructed as recommended by manufacturer.   

 

B. TEMPERATURE SENSORS 

 

1.  Temperature Sensors: Temperature sensors shall be linear precision elements with 

ranges appropriate for each specific application.  Where sensors are located in 

public areas they shall not employ set point adjustments or override capability.  

Set point adjustment shall be programmed for ±2.5° maximum initially. 

 

2. Space (room) sensors shall be available with set point adjustment and override 

switch.  

  

3. Duct mounted averaging sensors shall utilize a sensing element incorporated in a 

copper capillary with a minimum length of 20 feet. The sensor shall be installed 

according to manufacture recommendation and looped and fastened at a 

minimum of every 36 inches. 

 

4. Sunshields shall be provided for outside air sensors. 

 

5. Thermo-wells for all immersion sensors shall be stainless steel or brass as required 

for the application. 

 

 

C. SWITCHES AND THERMOSTATS 

 

1. The FMCS Contractor shall furnish all electric relays and coordinate with the 

supplier of magnetic starters for auxiliary contact requirements.  All electric 

control devices shall be of a type to meet current, voltage, and switching 

requirement of their particular application.  Relays shall be provided with 24 VAC 

coils and contacts shall be rated at 10 amps minimum. 

 

2. Differential Pressure Switches: Pressure differential switches shall have SPDT 

changeover contact, switching at an adjustable differential pressure set point.   

 

3. Low Temperature Detection Thermostats: Shall be the manual reset type.  The 

thermostat shall operate in response to the coldest one-foot length of the 20-foot 
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sensing element, regardless of the temperatures at other parts of the element.  

The element shall be properly supported to cover the entire downstream side of 

the coil with a minimum of three loops.  Separate thermostats shall be provided 

for each 25 square feet of coil face area or fraction thereof.  

 

4. Current Sensing Relays: Motor status indications, where shown on the plans point 

list shall be provided via current sensing relays.   The switch output contact shall 

be rated for 30 VDC, .15 amps.  

 

5. Flow Switches: Motor status indications, where shown on the plans point list, shall 

be provided via flow switches.  Flow switches shall be of the paddle type 

equipped with SPDT contacts to establish proof of flow.   

 

 

 

 

D. CONTROL VALVES  

 

1. General:  Control Valves up to 4 inches shall be sized for a 3 to 5 psi pressure drop.  

Valves shall be packless, modulating, electrically or magnetically actuated, with 

a control rangeability of 100 to 1.  These valves shall have equal percentage flow 

characteristics in relationship to valve opening. 

 

 

E. DAMPER ACTUATORS 

   

1.     Actuators shall be of the push-pull or rotary type of modulating, 3-point floating, or 

2-position control as required by the application.  The actuator shall use an 

overload-proof synchronous motor or an electric motor with end switches to de-

energize the motor at the end of the stroke limits.  Control voltage shall be 24 VAC, 

0-10 VDC, or 4-20 ma as required.  Actuators shall be available with spring return to 

the normal position when required. Actuators shall have a position indicator for 

external indication of damper position.  Actuators shall have manual override 

capability without disconnecting damper linkage.  Actuators for purge system shall 

meet failsafe and smoke control speed requirements. 

 

F. CONTROL DAMPERS 

 

1. Motorized dampers, unless otherwise specified elsewhere, shall have damper 

frames using 13 gauge galvanized steel channel or 1/8= extruded aluminum with 
reinforced corner bracing.  Damper blades shall not exceed ten (10) inches in width 

or 48= in length.  Blades are to be suitable for high velocity performance.  Damper 

bearings shall be as recommended by manufacturer for application.  Bushings that 

turn in the bearing are to be oil impregnated sintered metal.  All blade edges and 

top and bottom of the frame shall be provided with replaceable, butyl rubber or 

neoprene seals.  Side seals may be spring-loaded stainless steel.  The seals shall 

provide a maximum of 1% leakage at a wide open face velocity of 1500 FPM and 4: 

W.C. close-off pressure.  The damper linkage shall provide a linear flow or equal 

percentage characteristic as required.  Provide Ruskin RCD60 model. 

 

2. Control dampers shall be parallel or opposed blade type as scheduled on 

drawings or outdoor and return air mixing box dampers shall be parallel blade, 
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arranged to direct air streams towards each other.  All other dampers may be 

parallel or opposed blade types. 
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2.8 PROJECT MANAGEMENT 

 

A. Provide a manager who shall, as part of his duties, be responsible for the following 

activities: 

 

1.  Coordination between the Controls Contractor and all other trades, owner, local 

authorities and the design team. 

 

2. Scheduling of manpower, material delivery, equipment installation and 

checkout. 

 

3. Maintenance of construction records such as project scheduling and manpower 

planning and AutoCAD or Visio for project co-ordination and as-built drawings. 

 

4. Coordination/single point of contact. 

 

2.9 INSTALLATION METHODS 

 

A. Install systems and materials in accordance with manufacturer's instructions, rough-in 

drawings and equipment details.  Install electrical components and use electrical 

products complying with requirements of applicable Division 26000 sections of these 

specifications. 

 

The contractor is required to deliver a functionally complete operating building.  

Provide unconditional one-year parts and service warranty. Warranty period 

commences when architectural substantial completion has been achieved. 

 

B. The term <control wiring= is defined to include providing of wire, conduit, and 
miscellaneous materials as required for mounting and connecting electric or 

electronic control devices. 

 

C. All exposed wiring, low and line voltage subject to mechanical damage, shall be run 

in conduit.  Line and low voltage wiring shall be run in separate conduits.  Concealed 

but accessible wiring, except in mechanical rooms and areas where other conduit 

and piping are exposed shall run in UL plenum rated cable as approved by local 

codes unless expressly restricted by requirements in Division 26000 specification. 

Control wiring below 8 feet in Mechanical Rooms and areas exposed to severe 

physical damage (i.e. loading dock, corridors subject to carts, forklifts, etc.) may be 

run in EMT conduit in lieu of rigid conduit as required in Section 260533. 

 

D. All controllers, relays, transducers, etc., required for stand-alone control shall be 

housed in a NEMA 1 enclosure with a lockable door. 

 

 

2.10 SYSTEM ACCEPTANCE 

 

A. General: The system installation shall be complete and tested for proper operation 

prior to acceptance testing for the Owner’s authorized representative.  A letter shall 

be submitted to the Architect requesting system acceptance.  This letter shall certify 

all controls are installed and the software programs have been completely exercised 

for proper equipment operation.  Acceptance testing will commence at a mutually 

agreeable time within ten (10) calendar days of request.  When the field test 
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procedures have been demonstrated to the Owner's representative, the system will 

be accepted.  The warranty period will start at this time. 

 

B. Field Equipment Test Procedures:  DDC control panels shall be demonstrated via a 

functional end-to-end test.  Such that: 

 

1. All output points shall be commanded (on/off, stop/start, adjust, etc.) and their 

operation verified. 

 

2. All analog input points shall be verified for proper operation. 

 

3. All digital input points shall be verified by changing the state of the field device 

and observing the appropriate change of displayed value. 

 

4. If a point should fail testing, perform necessary repair action and retest failed 

point and all interlocked points. 

 

5. Automatic control operation shall be verified by introducing an error into the 

system and observing the proper corrective system response. 

 

6. Selected time and set point schedules shall be verified by changing the schedule 

and observing the correct response on the controlled outputs. 

 

C. As-Built Documentation:  After a successful acceptance demonstration, the 

Contractor shall submit as-built drawings of the completed project for final approval.  

After receiving final approval, supply "6" complete 11x17 as-built drawing sets, 

together with AutoCAD or Visio diskettes to the owner. 

 

D. Operation and Maintenance Manuals:  Submit four copies of operation and 

maintenance manuals.  Include the following 

 

1. Manufacturer’s catalog data and specifications on sensors, transmitters, 

controllers, control valves, damper actuators, gauges, indicators, terminals, and 

any miscellaneous components used in the system. 

 

2. An operator’s manual that will include detailed instructions for all operations of 

the system. 

 

3. An operator’s reference table listing the addresses of all connected input points 

and output points.  Settings shall be shown where applicable. 

 

4. A copy of the warranty/guarantee. 

 

5. Operating and maintenance cautions and instructions. 

 

2.11 TRAINING 

 

A. Contractor shall provide to the engineer a training class outline prior to any 

scheduled training. 

 

B. Factory trained control engineers and technicians shall provide 1 training sessions (2 

Hrs each) for the Owner’s personnel. 
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C. The course shall include instruction on specific systems and instructions for operating 

the installed system to include as a minimum: 

 

1. HVAC system overview 

2. Operation of control system 

3. Function of each component 

4. System operating procedures 

5. Programming procedures 

6. Maintenance procedures 

2.12 WARRANTY/GUARANTEE 

 

A. The control system shall be warranted/guaranteed to be free from defects in both 

material and workmanship for a period of twelve (12) months of normal use and 

service. This warranty/guarantee shall become effective the date the owner accepts 

or receives beneficial use of the system as defined by Utah state law. 

 

PART 3  - SEQUENCE OF OPERATION 

3.1 GENERAL: 

A. MRI GLYCOL CHILLER AND BACKUP COOLING 

 

Remote chiller is to be tied to BMS for monitoring.  Connect all available point from chiller 

to BMS.  

 

Provide interlock wiring between the outdoor glycol pump package and the indoor MRI 

unit as well as a flow meter in the glycol supply and temperature sensors in the glycol 

supply and return to alarm the BMS System and the MRI operators via a wall display 

device if there is a reduction in flow or a rise in supply or return glycol temperature.  

 

Provide a flow switch from the culinary backup water change over manifold to alarm the 

BMS System if the culinary water is being used for emergency cooling for the MRI 

equipment while chiller is in operation and supply temperature and flow rate are 

satisfactory.  Also provide alarm the BMS System if the culinary water is not being used if 

either supply temperature or flow rate from chiller is not satisfactory. 

 

END OF SECTION 
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SECTION 23 21 13 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes pipe and fitting materials and joining methods for the following: 

1. Hot-water heating piping. 

2. Chilled-water piping. 

3. Condenser-water piping. 

4. Makeup-water piping. 

5. Condensate-drain piping. 

6. Air-vent piping. 

7. Dielectric fittings. 

1.3 SEISMIC REQUIREMENTS 

A. All other components shall be assigned a component importance factor, Ip, equal to 

1.0. 

B. Seismic Performance: Pipe hangers and supports shall withstand the effects of 

earthquake motions determined according to SEI/ASCE 7 and with the requirements 

specified in Division 23 Section "Vibration and Seismic Controls for HVAC."  

1. For piping with a seismic importance factor of 1.0 the term "withstand" means "the 

system will remain in place without separation of any parts when subjected to the 

seismic forces specified." 

2. For piping with a seismic importance factor of 1.5 the term "withstand" means "the 

system will remain in place without separation of any parts when subjected to the 

seismic forces specified and the system will be fully operational after the seismic 

event." 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of the following: 

1. Steel pipe and fittings. 

2. Copper pipe, tubing and fittings. 

3. Dielectric fittings. 
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B. LEED Submittals: 

1. Product Data for Credit IEQ 4.1:  For solvent cements and adhesive primers, 

documentation including printed statement of VOC content. 

2. Laboratory Test Reports for Credit IEQ 4.1:  For solvent cements and adhesive 

primers, documentation indicating that products comply with the testing and 

product requirements of the California Department of Public Health's (formerly, 

the California Health Services') "Standard Method for the Testing and Evaluation 

of Volatile Organic Chemical Emissions from Indoor Sources Using Environmental 

Chambers." 

C. Delegated-Design Submittal: 

1. Design calculations and detailed fabrication and assembly of pipe anchors and 

alignment guides, hangers and supports for multiple pipes, expansion joints and 

loops, and attachments of the same to the building structure. 

2. Locations of pipe anchors and alignment guides and expansion joints and loops. 

3. Locations of and details for penetrations, including sleeves and sleeve seals for 

exterior walls, floors, basement, and foundation walls. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Piping layout, drawn to scale, on which the following items are 

shown and coordinated with each other, using input from installers of the items 

involved: 

1. Suspended ceiling components. 

2. Other building services. 

3. Structural members. 

B. Qualification Data:  For Installer. 

C. Welding certificates. 

D. Field quality-control reports:  Written reports as specified in Part 3 of this section 

including: 

1. Test procedures used. 

2. Test results showing compliance with specified requirements. 

3. Failed test results with corrective action taken to achieve compliance with 

specified requirements. 

1.6 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding:  Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code:  Section IX. 
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1. Comply with ASME B31.9, "Building Services Piping," for materials, products, and 

installation. 

2. Certify that each welder has passed AWS qualification tests for welding processes 

involved and that certification is current. 

1.7 COORDINATION 

A. Coordinate layout and installation of hydronic piping and suspension system 

components with other construction, including light fixtures, HVAC equipment, fire-

suppression-system components, and partition assemblies. 

B. Coordinate pipe sleeve installations for foundation wall penetrations. 

C. Coordinate piping installation with roof curbs, equipment supports, and roof 

penetrations.  Roof specialties are specified in Division 07 Sections. 

D. Coordinate pipe fitting pressure classes with products specified in related sections. 

E. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into base.  

Concrete, reinforcement, and formwork requirements are specified in Division 03 

Sections. 

F. Coordinate installation of pipe sleeves for penetrations through exterior walls and floor 

assemblies.  Coordinate with requirements for firestopping specified in Division 07 

Section "Penetration Firestopping" for fire and smoke wall and floor assemblies. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing:  ASTM B 88, Type L.   

B. Grooved, Mechanical-Joint, Wrought-Copper Fittings:  ASME B16.22. 

1. Grooved-End Copper Fittings:  ASTM B 75, copper tube or ASTM B 584, bronze 

casting. 

2. Grooved-End-Tube Couplings:  Coupling housings shall be cast with offsetting, 

angle-pattern bolt pads to provide joint rigidity and support and hanging in 

accordance with ANSI B31.1 and B31.9.  Ductile-iron housing with keys matching 

pipe and fitting grooves, EPDM gasket rated for minimum 230 deg F without use 

of special lubricants.  For use with housing, and ASTM A449 electroplated steel 

nuts and bolts. 

2.2 STEEL PIPE AND FITTINGS 

A. Steel Pipe:  ASTM A 53, black steel with plain ends; welded and seamless, Grade B, and 

wall thickness as indicated in "Piping Applications" Article. 
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B. Cast-Iron Threaded Fittings:  ASME B16.4; Classes 125 and 250 as indicated in "Piping 

Applications" Article. 

C. Malleable-Iron Threaded Fittings:  ASME B16.3, Classes 150 and 300 as indicated in 

"Piping Applications" Article. 

D. Malleable-Iron Unions:  ASME B16.39; Classes 150, 250, and 300 as indicated in "Piping 

Applications" Article. 

E. Cast-Iron Pipe Flanges and Flanged Fittings:  ASME B16.1, Classes 25, 125, and 250; 

raised ground face, and bolt holes spot faced as indicated in "Piping Applications" 

Article. 

F. Wrought-Steel Fittings:  ASTM A 234, wall thickness to match adjoining pipe. 

G. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including 

bolts, nuts, and gaskets of the following material group, end connections, and facings: 

1. Material Group:  1.1. 

2. End Connections:  Butt welding. 

3. Facings:  Raised face. 

H. Forged Steel <Olet= Type Fittings, Welding, Socket-Welding and Threaded:  ASME B16.11 

and ASTM A105. 

1. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials 

appropriate for wall thickness and chemical analysis of steel pipe being welded. 

I. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in 

which they are installed. 

J. Grooved Mechanical-Joint Fittings and Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

the following provide products by one of the following: 

a. Victaulic Company. 

b. Anvil International, Inc. 

c. Tyco-Grinnel 

2. Joint Fittings:  ASTM A 536, Grade 65-45-12 ductile iron; ASTM A 53, Type F, E, or S, 

Grade B factory-fabricated steel; or ASTM A 234, Grade WPB steel fittings with 

grooves or shoulders designed and constructed to accept grooved-end 

couplings. 

3. Couplings:  Two Ductile- housing and synthetic rubber gasket of central cavity 

pressure-responsive design; with ASTM A449 electroplated steel nuts and bolts to 

secure grooved pipe and fittings.  Couplings shall comply with ASTM F1476 

Standard Specification for the Performance of Gasketed Mechanical Couplings 

for Use in Piping Applications. 

a. Rigid Type: Coupling housings shall be cast with offsetting, angle-pattern 

bolt pads to provide joint rigidity and support and hanging in accordance 

with ANSI B31.1 and B31.9.  

http://www.specagent.com/LookUp/?uid=123456853351&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456853345&mf=04&src=wd
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b. Gasket:  High temperature EPDM gasket, suitable for water service to +250 

deg F, without use of special lubricants.  

c. Flexible Type: For use in locations where vibration attenuation and stress 

relief are required, and for the elimination of flexible connectors. 

d. 14= and Larger: Two –segment coupling, with lead-in chamfer on housing 

key and a wide-width gasket having a center-leg. 

4. Combinations of grooved mechanical-joint couplings and short nipples may also 

be used. 

2.3 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping 

system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch (3.2-mm) maximum 

thickness unless otherwise indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel flanges. 

B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

C. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according 

to ASTM B 813. 

D. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for joining 

copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel. Use of 

flux is required in all brazing applications. The flux used is to be a black brazing flux that 

does not contain boric acid and conforms to AWS A5.31 class FB3-C. 

E. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials 

appropriate for wall thickness and chemical analysis of steel pipe being welded. 

2.4 DIELECTRIC FITTINGS 

A. General:  Assembly or fitting with insulating material isolating joined dissimilar metals, to 

prevent galvanic action and stop corrosion. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 

b. Calpico, Inc.Capitol Manufacturing Co. 

c. Capitol Manufacturing Company. 

d. Central Plastics Company. 

e. Elster Perfection. 

f. Grinnell Mechanical Products. 

g. Matco-Norca. 

h. Pipeline Seal and Insulator, Inc. 

i. Precision Plumbing Products, Inc. 

j. Victaulic Company. 

k. Watts Regulator Co. 

l. Zurn Industries, LLC.  
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B. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and 

weld-neck end types and matching piping system materials. 

C. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

D. End Connections:  Threaded, or flanged. 

E. Dielectric Couplings:  Galvanized-steel coupling with inert and noncorrosive, 

thermoplastic lining; threaded ends; and 300-psig minimum working pressure at 225 deg 

F. 

F. Dielectric Nipples or Waterways:  Electroplated steel with inert and noncorrosive, 

thermoplastic lining; plain, threaded, or grooved ends; and 300-psig  minimum working 

pressure at 225 deg F. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Hot-water heating piping, aboveground, NPS 2 and smaller shall be any of the 

following: 

1. Type L drawn-temper copper tubing, wrought-copper fittings, and soldered joints. 

2. Schedule 40, Grade B, Type 96 steel pipe; Class 125, cast-iron fittings; cast-iron 

flanges and flange fittings; and threaded joints. 

B. Hot-water heating piping, aboveground, NPS 2-1/2 and larger, shall be any of the 

following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints. 

2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel 

flanges and flange fittings, and welded and flanged joints. 

3. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and 

grooved, mechanical joints. 

C. Chilled-water piping, aboveground, NPS 2 and smaller, shall be any of the following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints. 

2. Schedule 40, Grade B, Type 96 steel pipe; Class 125, cast-iron fittings; cast-iron 

flanges and flange fittings; and threaded joints. 

D. Chilled-water piping, aboveground, NPS 2-1/2 and larger, shall be any of the following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints. 

2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel 

flanges and flange fittings, and welded and flanged joints. 
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3. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and 

grooved, mechanical joints. 

E. Condenser-water piping, aboveground, NPS 2 and smaller, shall be any of the 

following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints. 

2. Schedule 40, Grade B, Type 96 steel pipe; Class 125, cast-iron fittings; cast-iron 

flanges and flange fittings; and threaded joints. 

F. Condenser-water piping, aboveground, NPS 2-1/2 and larger, shall be any of the 

following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints. 

2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel 

flanges and flange fittings, and welded and flanged joints. 

3. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and 

grooved, mechanical joints. 

G. Condenser-water piping installed belowground and within slabs shall be any of the 

following: 

1. Type K, annealed-temper copper tubing, wrought-copper fittings, and brazed 

joints.  Use the fewest possible joints. 

2. PP, SDR 7.4 pipe; fusion socket fittings; and fusion joints or butt-fusion joints. 

3. PP, SDR 11 fiberglass composite reinforced pipe; fusion socket fittings; and fusion 

joints or butt-fusion joints. 

4. RTRP and RTRF with adhesive or flanged joints. 

H. Glycol cooling-water piping, aboveground, NPS 2 and smaller, shall be any of the 

following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints. 

2. Schedule 40, Grade B, Type 96 steel pipe; Class 125, cast-iron fittings; cast-iron 

flanges and flange fittings; and threaded joints. 

I. Glycol cooling-water piping, aboveground, NPS 2-1/2 and larger, shall be any of the 

following: 

1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints.  

2. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel 

flanges and flange fittings, and welded and flanged joints. 

3. Schedule 40 steel pipe; grooved, mechanical joint coupling and fittings; and 

grooved, mechanical joints. 

J. Makeup-water piping installed aboveground shall be the following: 
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1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints. 

K. Condensate-drain piping shall be the following: 

1. Type M, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints. 

L. Blowdown-Drain Piping:  Same materials and joining methods as for piping specified for 

the service in which blowdown drain is installed. 

M. Air-Vent Piping: 

1. Inlet:  Same as service where installed with metal-to-plastic transition fittings for 

plastic piping systems according to piping manufacturer's written instructions. 

2. Outlet:  Type K, annealed-temper copper tubing with soldered or flared joints. 

N. Safety-Valve-Inlet and -Outlet Piping for Hot-Water Piping:  Same materials and joining 

methods as for piping specified for the service in which safety valve is installed with 

metal-to-plastic transition fittings for plastic piping systems according to piping 

manufacturer's written instructions. 

3.2 PIPING INSTALLATIONS 

A. PRE-WORK / PRE-REQUISITES 

1. Drawing plans, schematics, and diagrams indicate general location and 

arrangement of piping systems.  Install piping as indicated unless deviations to 

layout are approved on Coordination Drawings. 

2. The Contractor shall study the architectural, structural, mechanical, electrical and 

other drawings to eliminate conflict of piping with other structure lighting or other 

services.   

B. CONDITION 

1. All installed pipe lines shall be free from dents, scars, and burrs, with ends reamed 

smooth. 

2. All piping shall be clean and free from acids and loose dirt when installed and 

shall be kept clean during the completion of the installation. 

3. Install piping free of sags and bends. 

4. All installed pipe lines shall remain straight against strains tending to cause 

distortion during system operation.  The contractor shall make proper allowance 

for pipe line expansion and contraction so that no unsightly distortion, noise, 

damage or improper operation results therefrom. 

C. SELECTION 
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1. Select system components with pressure rating equal to or greater than system 

operating pressure. 

2. No street type fittings shall be used. 

3. No short nipples shall be used except at drain valves. 

4. Plugs of rags, wools, cottons, waste, or similar materials may not be used for 

plugging. 

D. ROUTING/ARRANGEMENT 

1. Piping installations shall be neatly organized.   

2. Install piping in concealed locations unless otherwise indicated and except in 

equipment rooms and service areas.   

3. Install groups of pipes parallel to each other.   

4. Install piping spaced to permit application of insulation. 

5. Install piping parallel and spaced to permit the servicing of valves. 

6. Install piping indicated to be exposed and piping in equipment rooms and 

service areas at right angles or parallel to building walls or axis of the building. 

7. Diagonal runs are prohibited unless specifically indicated otherwise. 

8. Install fittings for all changes in direction. 

9. No piping shall be run above any electrical panels, electrical equipment or 

access clearances for electrical for electrical panels or equipment.  No piping 

shall be allowed to run through any electrical rooms. 

10. Piping shall be arranged, placed and installed to facilitate equipment 

maintenance and shall be so arranged to not interfere with the installation of the 

air-conditioning equipment, ducts, or the removal of other equipment or devices.  

All specialties shall be so placed to permit easy operation and access. 

11. All piping shall be so installed to insure noiseless circulation.  

12. Install fittings for all branch connections. 

13. Unless otherwise indicated, install branch connections to mains using 

[mechanically formed] tee fittings or forged steel branch fittings in main pipe, 

with the branch connected to the bottom of the main pipe. 

14. For up-feed risers, connect the branch to the top of the main pipe. 

15. Forged branch fittings shall be installed per the manufacturer’s 
recommendations. 

E. ACCESS / ARRANGEMENT 
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1. Install piping above accessible ceilings to allow sufficient space for ceiling panel 

removal.  All piping shall be so arranged to not block access to manholes, access 

openings, etc. 

2. Install piping at indicated slopes.  If not indicated, install piping at a uniform 

grade of 0.2 percent where possible, upward in direction of flow.  Traps are to be 

avoided where-ever possible. 

3. Reduce pipe sizes using eccentric reducer fitting installed with level side up. 

4. When insulated pipes are supported by a roller hanger they shall be protected 

from damage by suitable pipe covering protection saddles.  Saddles shall support 

pipe on roller and shall be packed with insulation. 

5. Install valves according to Division 23 Section "General-Duty Valves for HVAC 

Piping." 

6. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections 

of equipment, at each coil on all sides of automatic valves where valves do not 

have union connections, elsewhere as indicated, and wherever necessary to 

prevent undue difficulty in making repairs or replacement.  Unions are not 

required at flanged connections. 

7. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment 

and elsewhere as indicated.  Install flanges on valves, apparatus, and equipment 

having 2 ½ inch NPS and larger connections.  Flanges or unions as applicable for 

the type of piping specified, shall be provided in the piping at connections to all 

items of equipment. 

8. Install shutoff valve immediately upstream of each dielectric fitting.  Install 

dielectric coupling and nipple fittings to connect piping materials of dissimilar 

metals. 

9. Comply with requirements in Division 23 Section "Expansion Fittings and Loops for 

HVAC Piping" for installation of expansion loops, expansion joints, anchors, and 

pipe alignment guides.  Anchor piping for proper direction of expansion and 

contraction.   

10. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with 

requirements for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals 

for HVAC Piping." 

11. Install sleeve seals for piping penetrations of concrete walls and slabs.  Comply 

with requirements for sleeve seals specified in Division 23 Section "Sleeves and 

Sleeve Seals for HVAC Piping." 

12. Install escutcheons for piping penetrations of walls, ceilings, and floors.  Comply 

with requirements for escutcheons specified in Division 23 Section "Escutcheons 

for HVAC Piping." 

13. Install strainers on supply side of each control valve, pressure-reducing valve, 

solenoid valve, in-line pump, and elsewhere as indicated.  Install NPS ¾) nipple 
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and ball valve in blow-down connection of strainers NPS 2) and larger.  Match 

size of strainer blow-off connection for strainers smaller than NPS 2). 

14. Install flexible connectors at inlet and discharge connections to pumps (except 

inline pumps) and other vibration-producing equipment. 

15. Polypropylene pipe in or passing through plenums must be fire wrapped or 

installed in a metal conduit. 

F. DRAINAGE 

1. Drain valves shall be installed at all low points in all piping systems to allow for 

complete drainage of piping systems.   

2. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 

threaded nipple with cap, at low points in piping system mains and elsewhere as 

required for system drainage.   

3. All piping systems shall be installed so that they can be easily drained by means 

of drainage of low points of all piping without disconnecting pipe.   

4. If not specifically indicated on the drawings, the frequency of draining shall 

determine whether drain caps, plugs, cocks, or valves are to be used. 

G. IDENTIFICATION 

1. Comply with requirements in Division 23 Section "Identification for HVAC Piping 

and Equipment" for identifying piping. 

3.3 DIELECTRIC FITTING INSTALLATION 

A. Make connections according to the following, unless otherwise indicated:  

1. Install dielectric nipples or waterways in piping NPS 2 and smaller, adjacent to 

each valve and at final connection to each piece of equipment. 

2. Install waterways, in piping NPS 2-1/2 and larger, adjacent to flanged valves and 

at final connection to each piece of equipment. 

3. Install Dielectric Fittings into Hydronic Piping Systems:  Install dielectric nipples, 

waterways or couplings to connect piping materials of dissimilar metals. 

4. End Connections:  Threaded, or flanged. 

3.4 HANGERS AND SUPPORTS  

A. Comply with requirements in Division 23 Section "Hangers and Supports for HVAC Piping 

and Equipment" for hanger, support, and anchor devices.  Comply with the following 

requirements for maximum spacing of supports. 
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B. Comply with requirements in Division 23 Section "Vibration and Seismic Controls for 

HVAC" for seismic restraints. 

C. Steel roof deck shall not be used to support loads from piping, ductwork or equipment, 

unless noted otherwise.  Hanger loads less than 50 lbs. may be hung from the steel roof 

deck in cases when hanging from the steel roof deck cannot be avoided; the 

attachment method must distribute the load across the deck as approved by the 

Structural Engineer. 

D. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet 

long. 

2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 

feet or longer. 

3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, 

supported on a trapeze. 

4. Spring hangers to support vertical runs. 

5. Provide copper-clad hangers and supports for hangers and supports in direct 

contact with copper pipe. 

6. On plastic pipe, install pads or cushions on bearing surfaces to prevent hanger 

from scratching pipe. 

E. Install hangers for steel piping with the following maximum spacing and minimum rod 

sizes: 

1. NPS 3/4:  Maximum span, 7 feet; minimum rod size, 3/8 inch. 

2. NPS 1:  Maximum span, 7 feet; minimum rod size, 3/8 inch. 

3. NPS 1-1/2:  Maximum span, 9 feet; minimum rod size, 3/8 inch. 

4. NPS 2:  Maximum span, 10 feet; minimum rod size, 3/8 inch. 

5. NPS 2-1/2:  Maximum span, 11 feet; minimum rod size, 1/2 inch. 

6. NPS 3 and Larger:  Maximum span, 12 feet; minimum rod size, 1/2 inch. 

F. Install hangers for drawn-temper copper piping with the following maximum spacing 

and minimum rod sizes: 

1. NPS 3/4:  Maximum span, 5 feet; minimum rod size, 1/4 inch. 

2. NPS 1:  Maximum span, 6 feet; minimum rod size, 1/4 inch. 

3. NPS 1-1/4:  Maximum span, 7 feet; minimum rod size, 3/8 inch. 

4. NPS 1-1/2:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 

5. NPS 2:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 

6. NPS 2-1/2:  Maximum span, 9 feet; minimum rod size, 3/8 inch. 

7. NPS 3 and Larger:  Maximum span, 10 feet; minimum rod size, 3/8 inch. 

G. Fiberglass Piping Hanger Spacing:  Space hangers according to pipe manufacturer's 

written instructions for service conditions.  Avoid point loading.  Space and install 

hangers with the fewest practical rigid anchor points. 

H. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors. 

I. Support piping and tubing not listed in this article according to MSS SP-69 and 

manufacturer's written instructions. 
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3.5 PIPE JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

C. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to 

tube end.  Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," 

using lead-free solder alloy complying with ASTM B 32. 

D. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe and Tube" 

Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8. 

E. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  

Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 

and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless dry 

seal threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are 

corroded or damaged.  Do not use pipe sections that have cracked or open 

welds. 

F. Welded Joints:  Construct joints according to AWS D10.12M/D10.12, using qualified 

processes and welding operators according to "Quality Assurance" Article. 

G. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service 

application.  Install gasket concentrically positioned.  Use suitable lubricants on bolt 

threads. 

H. Grooved Joints:  Assemble joints with coupling and gasket, lubricant, and bolts.   

1. Cut or roll grooves in ends of pipe based on pipe and coupling manufacturer's 

written instructions for pipe wall thickness.  Use grooved-end fittings and rigid, 

grooved-end-pipe couplings. 

2. Installed in accordance with the manufacturer’s written recommendations.   

3. Ends shall be clean and free from indentations, projections or roll marks. 

4. The gasket shall be molded and produced by the coupling manufacturer of an 

elastomer suitable for the intended service. 

5. Unions and flanges for servicing and disconnect are not required in installations 

using grooved joint couplings. 

6. Training:  The coupling manufacturer’s factory-direct trained representative shall 

provide on-site training for the contractor’s field personnel in the use of grooving 

tools and installation of product.  The representative shall periodically visit the job 

site to ensure best practices in grooved product installation are being followed.  

The distributor’s representative will not be acceptable. 

3.6 TERMINAL EQUIPMENT CONNECTIONS 

A. Sizes for supply and return piping connections shall be the same as or larger than 

equipment connections. 
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B. Install control valves in accessible locations close to connected equipment. 

3.7 FIELD QUALITY CONTROL 

A. Prepare hydronic piping according to ASME B31.9 and as follows: 

1. Leave joints, including welds, uninsulated and exposed for examination during 

test. 

2. Provide temporary restraints for expansion joints that cannot sustain reactions due 

to test pressure.  If temporary restraints are impractical, isolate expansion joints 

from testing. 

3. Flush hydronic piping systems with clean water; then remove and clean or 

replace strainer screens. 

4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure 

shall be capable of sealing against test pressure without damage to valve.  Install 

blinds in flanged joints to isolate equipment. 

5. Install safety valve, set at a pressure no more than one-third higher than test 

pressure, to protect against damage by expanding liquid or other source of 

overpressure during test. 

 

B. Perform the following tests on hydronic piping: 

1. Use ambient temperature water as a testing medium unless there is risk of 

damage due to freezing.  Another liquid that is safe for workers and compatible 

with piping may be used. 

2. While filling system, use vents installed at high points of system to release air.  Use 

drains installed at low points for complete draining of test liquid. 

3. Isolate expansion tanks and determine that hydronic system is full of water. 

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the 

system's working pressure.  Test pressure shall not exceed maximum pressure for 

any vessel, pump, valve, or other component in system under test.  Verify that 

stress due to pressure at bottom of vertical runs does not exceed 90 percent of 

specified minimum yield strength or 1.7 times the "SE" value in Appendix A in 

ASME B31.9, "Building Services Piping." 

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine 

piping, joints, and connections for leakage.  Eliminate leaks by tightening, 

repairing, or replacing components, and repeat hydrostatic test until there are no 

leaks. 

6. Prepare written report of testing. 

C. Perform the following before operating the system: 

1. Open manual valves fully. 

2. Inspect pumps for proper rotation. 

3. Set makeup pressure-reducing valves for required system pressure. 

4. Inspect air vents at high points of system and determine if all are installed and 

operating freely (automatic type), or bleed air completely (manual type). 

5. Set temperature controls so all coils are calling for full flow. 

6. Inspect and set operating temperatures of hydronic equipment, such as boilers, 

chillers, cooling towers, to specified values. 

7. Verify lubrication of motors and bearings. 
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END OF SECTION 
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SECTION 23 21 16 - HYDRONIC PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes special-duty valves and specialties for the following:Hot-water heating 

piping. 

1. Chilled-water piping. 

2. Condenser-water piping. 

3. Makeup-water piping. 

4. Condensate-drain piping. 

5. Air-vent piping. 

6. Steel, hydronic buffer tanks. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of the following: 

1. Valves:  Include flow and pressure drop curves based on manufacturer's testing 

for calibrated-orifice balancing valves and automatic flow-control valves. 

2. Air-control devices. 

3. Hydronic specialties. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air-control devices, hydronic specialties, and 

special-duty valves to include in emergency, operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Pipe Welding:  Qualify procedures and operators according to ASME Boiler and 

Pressure Vessel Code:  Section IX. 

1. Safety valves and pressure vessels shall bear the appropriate ASME label.  

Fabricate and stamp air separators and expansion tanks to comply with ASME 

Boiler and Pressure Vessel Code:  Section VIII, Division 1. 
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PART 2 - PRODUCTS 

2.1 VALVES 

A. Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in Division 

23 Section "General-Duty Valves for HVAC Piping.= Gate valves are not allowed on this 

project. 

B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with 

requirements specified in Division 23 Section "Instrumentation and Control for HVAC.= 

C. Refer to Part 3 <Valve Applications= Article for applications of each valve. 

D. Bronze, Calibrated-Orifice or Venturi, Balancing Valves, NPS 2 and smaller: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Armstrong Pumps, Inc. 

b. Bell & Gossett Domestic Pump. 

c. Flow Design Inc. 

d. Gerand Engineering Co. 

e. Griswold Controls. 

f. Taco. 

g. Tour & Andersson; available through Victaulic Company. 

h. Tyco-Grinnell 

 

2. Body:  Bronze, ball or plug type with calibrated orifice or venturi. 

3. Ball:  Brass or stainless steel. 

4. Plug:  Resin. 

5. Seat:  PTFE. 

6. End Connections:  Threaded or socket. 

7. Pressure Gage Connections:  Integral seals for portable differential pressure 

meter. 

8. Handle Style:  Lever, with memory stop to retain set position. 

9. CWP Rating:  Minimum 125 psig. 

10. Maximum Operating Temperature:  250 deg F. 

 

E. Cast-Iron or Steel, Calibrated-Orifice or Venturi, Balancing Valves, NPS 2 ½ and larger: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amtrol, Inc. 

b. Armstrong Pumps, Inc. 

c. Bell & Gossett Domestic Pump. 

d. Flow Design Inc. 

e. Gerand Engineering Co. 

f. Grinnell. 

g. Griswold Controls. 
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h. Taco. 

i. Tour & Andersson; available through Victaulic Company. 

j. Spence Engineering Company Inc. 

k. Watts Regulator Co. 

 

2. Body:  Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice 

or venturi. 

3. Ball:  Brass or stainless steel. 

4. Stem Seals:  EPDM O-rings. 

5. Disc:  Glass and carbon-filled PTFE. 

6. Seat:  PTFE. 

7. End Connections:  Flanged or grooved. 

8. Pressure Gage Connections:  Integral seals for portable differential pressure 

meter. 

9. Handle Style:  Lever, with memory stop to retain set position. 

10. CWP Rating:  Minimum 125 psig. 

11. Maximum Operating Temperature:  250 deg F. 

F. Diaphragm-Operated, Pressure-Reducing Valves:  ASME labeled. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amtrol, Inc. 

b. Armstrong Pumps, Inc. 

c. Bell & Gossett Domestic Pump. 

d. Conbraco Industries, Inc. 

e. Spence Engineering Company, Inc. 

f. Watts Regulator Co. 

 

2. Body:  Bronze or brass. 

3. Disc:  Glass and carbon-filled PTFE. 

4. Seat:  Brass. 

5. Stem Seals:  EPDM O-rings. 

6. Diaphragm:  EPT. 

7. Low inlet-pressure check valve. 

8. Inlet Strainer:  Brass, removable without system shutdown. 

9. Valve Seat and Stem:  Noncorrosive. 

10. Valve Size, Capacity, and Operating Pressure:  Selected to suit system in which 

installed, with operating pressure and capacity factory set and field adjustable. 

G. Diaphragm-Operated Safety Valves:  ASME labeled. 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amtrol, Inc. 

b. Armstrong Pumps, Inc. 

c. Bell & Gossett Domestic Pump. 

d. Conbraco Industries, Inc. 

e. Kunkle. 

f. Spence Engineering Company, Inc. 
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2. Body:  Bronze or brass. 

3. Disc:  Glass and carbon-filled PTFE. 

4. Seat:  Brass. 

5. Stem Seals:  EPDM O-rings. 

6. Diaphragm:  EPT. 

7. Wetted, Internal Work Parts:  Brass and rubber. 

8. Inlet Strainer:  Brass, removable without system shutdown. 

9. Valve Seat and Stem:  Noncorrosive. 

10. Valve Size, Capacity, and Operating Pressure:  Comply with ASME Boiler and 

Pressure Vessel Code:  Section IV, and selected to suit system in which installed, 

with operating pressure and capacity factory set and field adjustable. 

H. Automatic Flow-Control Valves: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Armstrong Pumps, Inc. 

b. Bell & Gossett Domestic Pump. 

c. Flow Design Inc. 

d. Griswold Controls. 

e. Taco 

f. Nexus.  

 

2. Body:  Brass or ferrous metal. 

3. Piston and Spring Assembly:  Tamper proof, self-cleaning, and removable, for 

inspections and replacement. 

a. Corrosion resistant. 

4. Combination Assemblies:  Include bronze or brass-alloy ball valve. 

5. Identification Tag:  Attached by chain and marked with zone identification, valve 

number, and flow rate. 

6. Size:  Same as pipe in which installed. 

7. Performance:  Maintain constant flow, plus or minus 5 percent over system 

pressure fluctuations: 

a. Minimum CWP Rating:  175 psig. 

8. Maximum Operating Temperature:  200 deg F. 

9. Fitted with pressure and temperature test valves. 

10. Equipped with a readout kit including flow meter, probes, hoses, flow charts, and 

carrying case. 

2.2 AIR-CONTROL DEVICES 

A. Manual Air Vents: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amtrol, Inc. 

b. Armstrong Pumps, Inc. 

c. Bell & Gossett Domestic Pump. 
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d. Taco, Inc. 

 

2. Body:  Bronze. 

3. Internal Parts:  Nonferrous. 

4. Operator:  Screwdriver or thumbscrew.   

5. Manually operated with ball valve in the down position. 

6. Inlet Connection:  NPS 1/2. 

7. Discharge Connection:  NPS 1/8. 

8. CWP Rating:  150 psig. 

9. Maximum Operating Temperature:  225 deg F. 

 

B. Automatic Air Vents: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amtrol, Inc. 

b. Bell & Gossett Domestic Pump. 

c. Hoffman Specialty ITT; Fluid Handling Div. 

d. Spirax-Sarco. 

e. Spirovent. 

f. Taco, Inc. 

g. Honeywell-Baukman. 

 

2. Body:  Bronze or cast iron. 

3. Internal Parts:  Nonferrous. 

4. Operator:  Noncorrosive metal float. 

5. Inlet Connection:  NPS 1/2. 

6. Discharge Connection:  NPS 1/4. 

7. CWP Rating:  150 psig. 

8. Maximum Operating Temperature:  240 deg F. 

C. Bladder -Type Expansion Tanks: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amtrol, Inc. 

b. Armstrong Pumps, Inc. 

c. Bell & Gossett Domestic Pump. 

d. Taco, Inc. 

e. Zilmet 

 

2. Tank:  Welded steel, rated for 125-psig working pressure and 240 deg F maximum 

operating temperature.  Factory test after taps are fabricated and supports 

installed and are labeled according to ASME Boiler and Pressure Vessel Code:  

Section VIII, Division 1. 

3. Bladder   : Securely sealed into tank to separate air charge from system water to 

maintain required expansion capacity. 

4. Air-Charge Fittings:  Schrader valve, stainless steel with EPDM seats. 

5. Access: Drain fitting and taps for pressure gage. 
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6. Support: 

a. Vertical tanks with steel legs or base. 

b. Horizontal tanks with steel saddles. 

D. Tangential-Type Air Separators: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amtrol, Inc. 

b. Armstrong Pumps, Inc. 

c. Bell & Gossett Domestic Pump. 

d. Taco, Inc. 

 

2. Tank:  Welded steel; ASME constructed and labeled for 125-psig minimum working 

pressure and 240 deg F maximum operating temperature. 

3. Air Collector Tube:  Perforated stainless steel, constructed to direct released air 

into expansion tank. 

4. Tangential Inlet and Outlet Connections:  Threaded for NPS 2 and smaller; 

flanged connections for NPS 2-1/2 and larger. 

5. Blowdown Connection:  Threaded. 

6. Size:  Match system flow capacity. 

2.3 HYDRONIC PIPING SPECIALTIES 

A. Y-Pattern Strainers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Armstrong Machine Works. 

b. Hoffman Specialty ITT; Fluid Handling Div. 

c. Metraflex Co. 

d. Mueller 

e. Spirax Sarco. 

f. Trane Co. 

g. Tyco-Grinnell. 

h. Tour & Andersson; available through Victaulic Company. 

i. Watts Regulator Co. 

 

2. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain 

connection. 

3. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-

1/2 and larger. 

4. Strainer Screen:  Stainless-steel, or perforated stainless-steel basket: 

a. 20-mesh strainer. 

5. CWP Rating:  125 psig. 

B. Basket Strainers: 
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1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Crane Co. 

b. Metraflex Co. 

c. Mueller 

d. Spirax Sarco. 

e. Tyco-Grinnell. 

f. Tour & Andersson; available through Victaulic Company. 

 

2. Body:  ASTM A 126, Class B, high-tensile cast iron with bolted cover and bottom 

drain connection. 

3. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-

1/2 and larger. 

4. Strainer Screen:  Perforated stainless-steel basket with 50 percent free area: 

a. 40-mesh startup strainer. 

5. CWP Rating:  125 psig. 

C. Stainless-Steel Braided-Corrugated, Flexible Connectors: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amber-Booth. 

b. Mason Industries. 

c. Metraflex Co. 

d. Flex-Weld. 

e. Fugate. 

f. Twin City Hose. 

2. Body:  321 Stainless-steel close pitch corrugated hose with woven, flexible, 304 

Stainless-steel, protective jacket. 

3. End Connections:  Flanged, ANSI Class 150 carbon steel 

4. Performance:  Permanent Offset; 3/8 inch, Intermittent Offset; 1/8 inch. 

5. Safe Working Pressure:  175 psig. (For 8 inch diameter) 

6. Maximum Operating Temperature:  200 deg F. (For 8 inch diameter) 

D. Spherical, Rubber, Flexible Connectors: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amber-Booth. 

b. Mason Industries. 

c. Metraflex Co. 

d. Flex-Weld. 

e. Proco. 

f. Fugate. 

g. Twin City Hose. 

2. Body:  Double-sphere fiber-reinforced EPDM rubber body. 
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3. End Connections:  Steel flanges drilled to align with Classes 150 and 300 steel 

flanges. 

4. Performance:  Capable of misalignment. 

5. CWP Rating:  150 psig. 

6. Maximum Operating Temperature:  250 deg F. 

E. Diverting Fittings: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. Amtrol, Inc. 

b. Armstrong Pumps, Inc. 

c. Bell & Gossett Domestic Pump. 

d. Taco, Inc. 

 

2. Body:  Cast Iron or Wrought Copper 

3. Ends: Threaded or Soldered 

4. Flow Direction:  Indicated on fitting. 

5. CWP Rating:  125 psig. 

6. Maximum Operating Temperature:  250 deg F. 

2.4 STEEL, HYDRONIC BUFFER TANKS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Hanson Tank 

2. Lochinvar Corporation. 

3. Taco Comfort Solutions 

4. Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation. 

5. Weben-Jarco, Inc. 

6. Wessels Company. 

B. Description:  Steel, horizontal or vertical buffer tank, pressure-rated tank with cylindrical 

sidewalls.  See drawings for tank type. 

C. Fabricate supports and attachments to tank with reinforcement strong enough to resist 

tank movement during seismic event when tank supports are anchored to building 

structure. 

D. Construction:  

1. ASME Boiler and Pressure Vessels Code Section VIII code, steel, constructed with 

welded joints, 450°F temperature and a pressure rating of: 

a. 125 PSIG 

E. Manhole:  Watertight, for tank more than 36 inches in diameter; same pressure rating as 

tank. 

F. Tappings:  Factory-fabricated, welded to tank before testing and labeling. 

1. Hot water buffer tanks shall have four tappings. 

a. NPS 2 and Smaller:  ASME B1.20.1, with female thread. 
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b. NPS 2-1/2 and Larger:  ASME B16.5, flanged. 

 

2. Chilled water buffer tanks shall have two tappings. 

a. NPS 2 and Smaller:  ASME B1.20.1, with female thread. 

b. NPS 2-1/2 and Larger:  ASME B16.5, flanged. 

G. Specialties and Accessories:  Include tappings in tank and the following: 

1. Pressure gage. 

2. Thermometer. 

H. Horizontal Tank Supports:  Factory-fabricated steel saddles, welded to tank before 

testing and labeling. 

I. Vertical Tank Supports:  Factory-fabricated steel legs or steel skirt, welded to 

tank before testing and labeling. 

J. Exterior Coating:  Manufacturer's standard enamel paint. 

K. Insulation:  Factory-installed fiberglass or polyurethane foam; surrounding entire tank 

except connections and other openings; suitable for tank operating temperature; and 

complying with ASHRAE/IESNA 90.1. 

L. Jacket:  Steel, with manufacturer's standard finish unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 VALVE APPLICATIONS 

A. Install shut off-duty valves at each branch connection to supply mains and at supply 

connection to each piece of equipment.  

B. Install calibrated-orifice, balancing valves at each branch connection to return main. 

C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling 

terminal. 

D. Install check valves at each pump discharge and elsewhere as required to control flow 

direction. 

E. Install safety valves at hot-water generators and elsewhere as required by ASME Boiler 

and Pressure Vessel Code.  Install drip-pan elbow on safety-valve outlet and pipe 

without valves to the outdoors; pipe drain to nearest floor drain or as indicated on 

Drawings.  Comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1, 

for installation requirements. 

F. Install pressure-reducing valves at makeup-water connection to regulate system fill 

pressure. 
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3.2 HYDRONIC SPECIALTIES INSTALLATION 

A. Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as 

required for system air venting. 

B. Automatic air vents may cause damage to ceilings and other finished surfaces.  Air 

vents aid in system filling.  Air removal after initial startup is accomplished by air 

separator or boiler dip tube.  Manual air vents may be a better solution. 

C. Install automatic air vents at high points of system piping in mechanical equipment 

rooms only.  Install manual vents at heat-transfer coils and elsewhere as required for air 

venting. 

D. Install piping from boiler air outlet, air separator, or air purger to expansion tank with a 2 

percent upward slope toward tank. 

E. Install in-line air separators in pump suction.  Install drain valve on air separators NPS 2 

and larger. 

F. Install tangential air separator in pump suction.  Install blowdown piping with full-port 

ball valve; extend full size to nearest floor drain. 

G. Install expansion tanks above the air separator.  Install tank fitting in tank bottom and 

charge tank.  Use manual vent for initial fill to establish proper water level in tank. 

1. Install tank fittings that are shipped loose. 

2. Support tank from floor or structure above with sufficient strength to carry weight 

of tank, piping connections, fittings, plus tank full of water.  Do not overload 

building components and structural members. 

H. Install expansion tanks on the floor.  Vent and purge air from hydronic system, and 

ensure that tank is properly charged with air to suit system Project requirements.  

I. Install buffer tanks on the floor per manufacturer’s instructions. 

END OF SECTION 
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SECTION 23 30 01 - COMMON DUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Includes But Not Limited To: 

1. General procedures and requirements for ductwork. 
2. Repair leaks in ductwork, as identified by smoke test, at no additional cost to Owner. 
3. Soundproofing procedures for duct penetrations of walls, ceilings, and floors in 

mechanical equipment rooms. 

B. Related Sections: 

1. Division 07:     Quality of Acoustic Sealant. 
2. Section 23 0500:    Common Work Results for HVAC 
3. Section 23 0593:  Testing Adjusting and Balancing for HVAC. 

1.2 SUBMITTALS 

A. Samples:  Sealer and gauze proposed for sealing ductwork. 

B. Quality Assurance / Control: 

1. Manufacturer’s installation manuals providing detailed instructions on assembly, joint 
sealing, and system pressure testing for leaks. 

2. Specification data on sealer and gauze proposed for sealing ductwork. 

1.3 QUALITY ASSURANCE 

A. Requirements:  Construction details not specifically called out in Contract Documents shall 
conform to applicable requirements of SMACNA HVAC Duct Construction Standards. 

B. Pre-Installation Conference:  Schedule conference immediately before installation of ductwork.   

PART 2 - PRODUCTS 

2.1 Finishes, Where Applicable:  Colors as selected by Architect. 

2.2 Duct Hangers: 

A. One inch by 18 ga galvanized steel straps or steel rods as shown on Drawings, and spaced not 
more than 96 inches apart.  Do not use wire hangers. 
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1. Attaching screws at trusses shall be 2 inch No. 10 round head wood screws.  Nails not 
allowed. 

2. Attach threaded rod to steel joist with Grinnell Steel washer plate Fig. 60 - ph-1.  Double 
nut connection. 

2.3 Penetration Soundproofing Materials: 

A. Insulation for Packing:  Fiberglass.  

B. Calking:  Polysulphide. 

C. Escutcheon Frame:  22 ga galvanized iron 2 inches wide. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. During installation, protect open ends of ducts by covering with plastic sheet tied in place to 
prevent entrance of debris and dirt. 

B. Make necessary allowances and provisions in installation of sheet metal ducts for structural 
conditions of building.  Revisions in layout and configuration may be allowed, with prior written 
approval of Architect.  Maintain required airflows in suggesting revisions. 

C. Hangers And Supports: 

1. Install upper ends of hanger securely to floor or roof construction above by method 
shown on Drawings. 

2. Attach strap hangers to ducts with cadmium-plated screws.  Use of pop rivets or other 
means will not be accepted. 

3. Where hangers are secured to forms before concrete slabs are poured, cut off flush all 
nails, strap ends, and other projections after forms are removed. 

4. Secure vertical ducts passing through floors by extending bracing angles to rest firmly on 
floors without loose blocking or shimming.  Support vertical ducts, which do not pass 
through floors, by using bands bolted to walls, columns, etc.  Size, spacing, and method 
of attachment to vertical ducts shall be same as specified for hanger bands on horizontal 
ducts. 

D. Penetration Soundproofing 

1. Pack space between ducts and structure full of fiberglass insulation of sufficient thickness 
to be wedged tight, allowing space for application of calking. 

2. Provide calking at least 2 inches thick between duct and structure on both ends of 
opening through structure. 

3. Provide metal escutcheon on Equipment Room side.  Secure escutcheon to wall. 

3.2 CLEANING 

A. Clean interior of duct systems before final completion. 
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3.3 CROSS OVER LADDER 

A. All ductwork and piping at walking level that must be crossed for equipment maintenance and 
service shall have a cross-over ladder. 

END OF SECTION 
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SECTION 23 31 13 - METAL DUCTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Single-wall rectangular ducts and fittings. 

2. Double-wall rectangular ducts and fittings. 

3. Single-wall round and flat-oval ducts and fittings. 

4. Double-wall round and flat-oval ducts and fittings. 

5. Exhaust Air Stacks 

6. Guy wires and connectors. 

7. Sheet metal materials. 

8. Duct liner. 

9. Sealants and gaskets. 

10. Hangers and supports. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, 

adjusting, and balancing requirements for metal ducts. 

2. Section 233119 "HVAC Casings" for factory- and field-fabricated casings for 

mechanical equipment. 

3. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-

mounting access doors and panels, turning vanes, and flexible ducts. 

4. Section 230713 <Duct Insulation= for duct insulation and fire wrap. 

C. Stacks from the exhaust systems are to be designed per SMACNA guidelines.  Use the 

<Guide for steel stack design and Construction= the latest edition.  The outside of the 
stacks are to be painted with Pota-Pox. 80 series 141 material. Color is to be selected by 

the architect. Provide guy wires and angle supports. Construction shall be a minimum 

of 10 gauge and shall be painted on the inside of the stack and on the exterior where 

the stack is exterior to the building. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design:  Duct construction, including sheet metal thicknesses, seam 

and joint construction, reinforcements, and hangers and supports, shall comply with 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance 

requirements and design criteria indicated in "Duct Schedule" Article. 
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B. Seismic Performance:  Duct hangers and supports shall withstand the effects of 

earthquake motions determined according to SEI/ASCE 7 and with the requirements 

specified in Section 230548 "Vibration and Seismic Controls for HVAC." 

1. For equipment with a seismic importance factor of 1.0 the term "withstand" 

means "the unit will remain in place without separation of any parts from the 

device when subjected to the seismic forces specified." 

2. For equipment with a seismic importance factor of 1.5 the term "withstand" 

means "the unit will remain in place without separation of any parts from the 

device when subjected to the seismic forces specified and the unit will be fully 

operational after the seismic event." 

C. Structural Performance:  Duct hangers and supports shall withstand the effects of 

gravity loads and stresses within limits and under conditions described in SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible" 

D. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of the following products: 

1. Liners and adhesives. 

2. Sealants and gaskets. 

3. Seismic-restraint devices. 

B. LEED Submittals: 

1. Product Data for Prerequisite IEQ 1:  Documentation indicating that duct 

systems comply with ASHRAE 62.1, Section 5 - "Systems and Equipment." 

2. Product Data for Prerequisite EA 2:  Documentation indicating that duct systems 

comply with ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and 

Insulation." 

3. Leakage Test Report for Prerequisite EA 2:  Documentation of work performed 

for compliance with ASHRAE/IESNA 90.1, Section 6.4.4.2.2 - "Duct Leakage Tests." 

4. Duct-Cleaning Test Report for Prerequisite IEQ 1:  Documentation of work 

performed for compliance with ASHRAE 62.1, Section 7.2.4 - "Ventilation System 

Start-up." 

5. Laboratory Test Reports for Credit IEQ 4:  For adhesives and sealants, 

documentation indicating that products comply with the testing and product 

requirements of the California Department of Health Services' "Standard 

Practice for the Testing of Volatile Organic Emissions from Various Sources Using 

Small-Scale Environmental Chambers." 

6. Product Data for Credit IEQ 4.1:  For adhesives and sealants, documentation 

including printed statement of VOC content. 

C. Shop Drawings: 

1. Fabrication, assembly, and installation, including plans, elevations, sections, 

components, and attachments to other work. 
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2. Factory- and shop-fabricated ducts and fittings. 

3. Duct layout indicating sizes, configuration, liner material, and static-pressure 

classes. 

4. Elevation of top of ducts. 

5. Dimensions of main duct runs from building grid lines. 

6. Fittings. 

7. Reinforcement and spacing. 

8. Seam and joint construction. 

9. Penetrations through fire-rated and other partitions. 

10. Equipment installation based on equipment being used on Project. 

11. Locations for duct accessories, including dampers, turning vanes, and access 

doors and panels. 

12. Hangers and supports, including methods for duct and building 

attachment, seismic restraints, and vibration isolation. 

13. Duct fabrication shall not begin until shop drawings have been submitted and 

reviewed by the mechanical engineer. 

D. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 

2. Joint and seam construction and sealing. 

3. Reinforcement details and spacing. 

4. Materials, fabrication, assembly, and spacing of hangers and supports. 

5. Design Calculations:  Calculations for selecting hangers and supports. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Plans, drawn to scale, on which the following items are shown 

and coordinated with each other, using input from installers of the items involved: 

1. Duct installation in congested spaces, indicating coordination with general 

construction, building components, and other building services.  Indicate 

proposed changes to duct layout. 

2. Suspended ceiling components. 

3. Structural members to which duct will be attached. 

4. Size and location of initial access modules for acoustical tile. 

5. Penetrations of smoke barriers and fire-rated construction. 

6. Items penetrating finished ceiling including, but not limited to the following: 

a. Lighting fixtures. 

b. Air outlets and inlets. 

c. Speakers. 

d. Sprinklers. 

e. Access panels. 

f. Perimeter moldings. 

B. Field quality-control reports. 
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1.6 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.  

AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

B. Welding Qualifications:  Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports. 

2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports. 

3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding. 

C. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 5 - "Systems 

and Equipment" and Section 7 - "Construction and System Start-up." 

D. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6.4.4 - "HVAC System Construction and Insulation." 

PART 2 - PRODUCTS 

2.1 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" based on indicated static-pressure class unless 

otherwise indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 

Joints," for static-pressure class, applicable sealing requirements, materials involved, 

duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible." 

C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular 

Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, 

materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible." 

D. Duct dimensions shown on drawings are inside clear dimensions.   

E. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:  Select 

types and fabricate according to SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure 

class, applicable sealing requirements, materials involved, duct-support intervals, and 

other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

2.2 DOUBLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. Rectangular Ducts:  Fabricate ducts with indicated dimensions for the inner duct. 
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B. Duct dimensions shown on drawings are inside clear dimensions. 

C. Outer Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible" based on indicated static-pressure class unless otherwise indicated. 

D. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse 

Joints," for static-pressure class, applicable sealing requirements, materials involved, 

duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible." 

E. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular 

Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, 

materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible." 

F. Interstitial Insulation:  Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or 

NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Maximum Thermal Conductivity:  0.27 Btu x in./h x sq. ft. x deg Fat 75 deg F 

mean temperature. 

2. Install spacers that position the inner duct at uniform distance from outer duct 

without compressing insulation. 

3. Coat insulation with antimicrobial coating. 

4. Cover insulation with polyester film complying with UL 181, Class 1. 

G. Interstitial Insulation:  Flexible elastomeric duct liner complying with ASTM C 534, Type II 

for sheet materials, and with NFPA 90A or NFPA 90B. 

1. Maximum Thermal Conductivity:  0.25 Btu x in./h x sq. ft. x deg F at 75 deg F 

mean temperature. 

H. Inner Duct:  Minimum 0.028-inchsolid sheet steel. 

I. Formed-on Transverse Joints (Flanges):  Select joint types and fabricate according to 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, 

"Rectangular Duct/Traverse Joints," for static-pressure class, applicable sealing 

requirements, materials involved, duct-support intervals, and other provisions in 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

J. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular 

Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, 

materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible." 

2.3 SINGLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 

indicated static-pressure class unless otherwise indicated. 
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B. Duct dimensions shown on drawings are inside clear dimensions. 

C. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and 

diameter of the round sides connecting the flat portions of the duct (minor dimension). 

D. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," 

for static-pressure class, applicable sealing requirements, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards 

- Metal and Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter:  Flanged. 

E. Longitudinal Seams:  Not allowed. 

F. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," 

and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, 

materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible." 

2.4 DOUBLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. Flat-Oval Ducts:  Indicated dimensions are the duct width (major dimension) and 

diameter of the round sides connecting the flat portions of the duct (minor dimension) 

of the inner duct. 

B. Duct dimensions shown on drawings are inside clear dimensions. 

C. Outer Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on static-pressure class 

unless otherwise indicated. 

1. Transverse Joints:  Select joint types and fabricate according to SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round 

Duct Transverse Joints," for static-pressure class, applicable sealing requirements, 

materials involved, duct-support intervals, and other provisions in SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible." 

a. Transverse Joints in Ducts Larger Than 60 Inches in Diameter:  Flanged. 

2. Longitudinal Seams:  Not allowed. 

3. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees 

and Laterals," and Figure 3-6, "Conical Tees," for static-pressure class, applicable 

sealing requirements, materials involved, duct-support intervals, and other 

provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 

D. Inner Duct:  Minimum 0.028-inch solid sheet steel. 
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1. Perforated inner ducts exposed to air movement shall not be used in supply air 

ducts upstream of the following rooms: Operating rooms, trauma rooms, LDR 

rooms, NICU nurseries, ICU nurseries, positive pressure isolation rooms, cath labs, 

bone marrow, triage rooms, angiogram rooms, fluoroscopy rooms, linear 

accelerators, decontamination areas and any invasive procedure rooms where 

the duct insulation could be a source of contamination. 

2. Inner duct shall be solid sheet steel a minimum of 10 feet downstream of 

humidifiers and/or air washers. 

E. Interstitial Insulation:  Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or 

NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

1. Maximum Thermal Conductivity:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F 

mean temperature. 

2. Install spacers that position the inner duct at uniform distance from outer duct 

without compressing insulation. 

3. Coat insulation with antimicrobial coating. 

4. Cover insulation with polyester film complying with UL 181, Class 1. 

F. Interstitial Insulation:  Flexible elastomeric duct liner complying with ASTM C 534, Type II 

for sheet materials, and with NFPA 90A or NFPA 90B. 

1. Maximum Thermal Conductivity:  0.25 Btu x in./h x sq. ft. x deg Fat 75 deg F 

mean temperature. 

2.5 EXHAUST AIR STACKS 

A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 

indicated static-pressure class unless otherwise indicated. 

B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," 

for static-pressure class, applicable sealing requirements, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards 

- Metal and Flexible." 

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter:  Flanged. 

C. Longitudinal Seams:  Not allowed. 

D. Tees and Laterals:  Select types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," 

and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, 

materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible." 

E. Design Wind Loads:  150 mph. 

F. Design for seismic conditions at Project site. 
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G. Accessories:  Terminations, adjustable roof flashings, storm collars, support assemblies, 

thimbles, firestop spacers, and fasteners; fabricated from similar materials and designs 

as duct straight sections. 

1. Termination:  Antibackdraft damper. 

H. Drain:  Provide drain section incorporated into base of stack with trap. Seal depth 

design to prevent seal blowout at highest estimated static pressure. 

I. Guying and Bracing Materials 

1. Cable:  Three minimum galvanized or stainless steel, stranded wires of the 

following thickness: [Four] <Insert number> [stainless steel] 

a. Minimum Size:  1/4 inch in diameter. 

b. For ID Sizes 4 to 15 Inches:  5/16 inch. 

c. For ID Sizes 18 to 24 Inches:  3/8 inch. 

d. For ID Sizes 27 to 30 Inches:  7/16 inch. 

e. For ID Sizes 33 to 36 Inches:  1/2 inch. 

f. For ID Sizes 39 to 48 Inches:  9/16 inch. 

g. For ID Sizes 51 to 60 Inches:  5/8 inch. 

2. Cable Hardware: Provide duct angle ring, turnbuckles, cable loop thimbles, 

cable clamps and all hardware necessary to brace stack. 

3. Pipe:  Two galvanized steel, NPS 1-1/4. [Three].  

4. Angle Iron:  Two galvanized steel, 2 by 2 by 0.25 inch. [Three]. 

2.6 SHEET METAL MATERIALS 

A. General Material Requirements:  Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible" for acceptable materials, material thicknesses, and 

duct construction methods unless otherwise indicated.  Sheet metal materials shall be 

free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653. 

1. Galvanized Coating Designation:  G90. 

2. Finishes for Surfaces Exposed to View:  Mill phosphatized. 

C. Carbon-Steel Sheets:  Comply with ASTM A 1008, with oiled, matte finish for exposed 

ducts. 

D. Reinforcement Shapes and Plates:  ASTM A 36, steel plates, shapes, and bars; black 

and galvanized. 

1. Where black- and galvanized-steel shapes and plates are used to reinforce 

aluminum ducts, isolate the different metals with butyl rubber, neoprene, or 

EPDM gasket materials. 

E. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-

inch minimum diameter for lengths longer than 36 inches. 
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2.7 DUCT LINER 

A. Per ASHRAE Standard 170 section 6.9 duct liner shall not be installed in ductwork 

downstream of filter bank #2 for this project.  

2.8 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements:  Surface-burning characteristics for sealants 

and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-

developed index of 50 when tested according to UL 723; certified by an NRTL. 

B. Two-Part Tape Sealing System: 

1. Tape:  Woven cotton fiber impregnated with mineral gypsum and modified 

acrylic/silicone activator to react exothermically with tape to form hard, 

durable, airtight seal. 

2. Tape Width:  4 inches. 

3. Sealant:  Modified styrene acrylic. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 

7. Service:  Indoor and outdoor. 

8. Service Temperature:  Minus 40 to plus 200 deg F. 

9. Substrate:  Compatible with galvanized sheet steel (both PVC coated and 

bare), stainless steel, or aluminum. 

10. For indoor applications, sealant shall have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

11. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

C. Water-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 

2. Solids Content:  Minimum 65 percent. 

3. Shore A Hardness:  Minimum 20. 

4. Water resistant. 

5. Mold and mildew resistant. 

6. VOC:  Maximum 75 g/L (less water). 

7. Maximum Static-Pressure Class:  10-inch wg, positive and negative. 

8. Service:  Indoor or outdoor. 

9. Substrate:  Compatible with galvanized sheet steel, stainless steel, or aluminum 

sheets. 

D. Solvent-Based Joint and Seam Sealant: 

1. Application Method:  Brush on. 

2. Base:  Synthetic rubber resin. 

3. Solvent:  Toluene and heptane. 

4. Solids Content:  Minimum 60 percent. 

5. Shore A Hardness:  Minimum 60. 
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6. Water resistant. 

7. Mold and mildew resistant. 

8. For indoor applications, sealant shall have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

9. VOC:  Maximum 395 g/L. 

10. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

11. Maximum Static-Pressure Class:  10-inch wg, positive or negative. 

12. Service:  Indoor or outdoor. 

13. Substrate:  Compatible with galvanized sheet steel (both PVC coated and 

bare), stainless steel, or aluminum sheets. 

E. Flanged Joint Sealant:  Comply with ASTM C 920. 

1. General:  Single-component, acid-curing, silicone, elastomeric. 

2. Type:  S. 

3. Grade:  NS. 

4. Class:  25. 

5. Use:  O. 

6. For indoor applications, sealant shall have a VOC content of 250 g/L or less 

when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

7. Sealant shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile 

Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

F. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 

plasticizer. 

G. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and 

shall be rated for 10-inch wg static-pressure class, positive or negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated 

couplings and fitting spigots. 

2.9 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts. 

B. Hanger Rods for Corrosive Environments:  Electrogalvanized, all-thread rods or 

galvanized rods with threads painted with zinc-chromate primer after installation. 

C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 

"Minimum Hanger Sizes for Round Duct." 

D. Steel Cables for Galvanized-Steel Ducts:  Galvanized steel complying with ASTM A 603. 
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E. Steel Cables for Stainless-Steel Ducts:  Stainless steel complying with ASTM A 492. 

F. Steel Cable End Connections:  Cadmium-plated steel assemblies with brackets, swivel, 

and bolts designed for duct hanger service; with an automatic-locking and clamping 

device. 

G. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; 

compatible with duct materials. 

H. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts:  Galvanized-steel shapes and plates. 

2. Supports for Stainless-Steel Ducts:  Stainless-steel shapes and plates. 

3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc 

chromate. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement 

of duct system.  Indicated duct locations, configurations, and arrangements were used 

to size ducts and calculate friction loss for air-handling equipment sizing and for other 

design considerations.  Install duct systems as indicated unless deviations to layout are 

approved on Shop Drawings and Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible" unless otherwise indicated. 

C. Install round and flat-oval ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and 

for branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 

perpendicular to building lines. 

G. Install ducts close to walls, overhead construction, columns, and other structural and 

permanent enclosure elements of building. 

H. Install ducts with a clearance of 2 inch, plus allowance for insulation thickness. 

I. Route ducts to avoid passing through transformer vaults and electrical equipment 

rooms and enclosures. 

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are 

exposed to view, cover the opening between the partition and duct or duct insulation 

with sheet metal flanges of same metal thickness as the duct.  Overlap openings on 

four sides by at least 1-1/2 inches. 
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K. Where ducts pass through fire-rated interior partitions and exterior walls, install fire 

dampers.  Comply with requirements in Section 233300 "Air Duct Accessories" for fire 

and smoke dampers. 

L. Protect duct interiors from moisture, construction debris and dust, and other foreign 

materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under 

Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines". 

M. Where ducts pass through sound-rated walls, fill the opening between the partition and 

duct with insulation and seal the opening. 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Trim duct sealants flush with metal.  Create a smooth and uniform exposed bead.  Do 

not use two-part tape sealing system. 

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.  

When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the 

exposed welds, and treat the welds to remove discoloration caused by welding. 

D. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of 

fittings, hangers and supports, duct accessories, and air outlets. 

E. Repair or replace damaged sections and finished work that does not comply with 

these requirements. 

3.3 ADDITIONAL INSTALLATION REQUIREMENTS FOR COMMERCIAL KITCHEN HOOD EXHAUST 

DUCT 

A. Install commercial kitchen hood exhaust ducts without dips and traps that may hold 

grease, and sloped a minimum of 2 percent to drain grease back to the hood. 

B. Install fire-rated access panel assemblies at each change in direction and at maximum 

intervals of 12 feet in horizontal ducts, and at every floor for vertical ducts, or as 

indicated on Drawings.  Locate access panel on top or sides of duct a minimum of 1-

1/2 inches from bottom of duct. [20 feet] 

C. Do not penetrate fire-rated assemblies except as allowed by applicable building codes 

and authorities having jurisdiction. 

D. Perform a light test of grease ductwork per 2012 International Mechanical Code 

paragraph 506.3.2.5. prior to concealment by insulation or covered by shaft.  

1. Perform light test in the presence of local Inspector/Engineer. 

2. Document whether test passed or failed. 

3. Repair any joints or duct welds that fail light test to the point the ductwork 

passes the light test.  
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E. Install grease duct with minimum clearance to combustibles as required by IBC and 

local codes. Installations that do not meet the minimum required clearances shall be 

fire wrapped as specified in Section 230713 <Duct Insulation=. 

F. Provide approved fire-wrap insulation that meets ASTM C 656. 

3.4 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 

Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible." 

B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible": 

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 

2. Outdoor, Supply-Air Ducts:  Seal Class A. 

3. Outdoor, Exhaust Ducts:  Seal Class A. 

4. Outdoor, Return-Air Ducts:  Seal Class A. 

5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  

Seal Class A. 

6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch 

wg:  Seal Class A. 

7. Unconditioned Space, Exhaust Ducts:  Seal Class A. 

8. Unconditioned Space, Return-Air Ducts:  Seal Class A. 

9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower:  

Seal Class A. 

10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:  

Seal Class A. 

11. Conditioned Space, Exhaust Ducts:  Seal Class A.  

12. Conditioned Space, Return-Air Ducts:  Seal Class A.  

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Chapter 5, "Hangers and Supports." 

B. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel 

fasteners appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 

2. Install powder-actuated concrete fasteners after concrete is placed and 

completely cured. 
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3. Use powder-actuated concrete fasteners for standard-weight aggregate 

concretes or for slabs more than 4 inchesthick. 

4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inchesthick. 

5. Do not use powder-actuated concrete fasteners for seismic restraints. 

C. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal 

and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, 

"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers 

and supports within 24 inches of each elbow and within 48 inches of each branch 

intersection. 

D. Hangers Exposed to View:  Threaded rod and angle or channel supports. 

E. Support vertical ducts with steel angles or channel secured to the sides of the duct with 

welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a 

maximum intervals of 16 feet. 

F. Install upper attachments to structures.  Select and size upper attachments with pull-

out, tension, and shear capacities appropriate for supported loads and building 

materials where used. 

3.6 SEISMIC-RESTRAINT-DEVICE INSTALLATION 

A. Install ducts with hangers and braces designed to support the duct and to restrain 

against seismic forces required by applicable building codes.  Comply with the 

requirements specified in Section 230548 "Vibration and Seismic Controls for HVAC."  

1. Comply with ASCE/SEI 7. 

3.7 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with 

Section 233300 "Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

branch, outlet and inlet, and terminal unit connections. 

3.8 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not 

have duct liner.  Apply one coat of flat, black, latex paint over a compatible 

galvanized-steel primer.  Paint materials and application requirements are specified in 

Section 099113 "Exterior Painting" and Section 099123 "Interior Painting." 

3.9 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Leakage Tests: 
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1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual."  Submit a test 

report for each test. 

2. Test the following systems: 

a. Ducts with a Pressure Class Higher Than 3-Inch wg:  Test representative duct 

sections, selected by Architect from sections installed, totaling no less 

than 25 percent of total installed duct area for each designated 

pressure class.  

b. Supply Ducts with a Pressure Class of 2-Inch wg or Higher:  Test 

representative duct sections, selected by Architect from sections 

installed, totaling no less than 50 percent of total installed duct area for 

each designated pressure class.   

c. Return Ducts with a Pressure Class of 2-Inch wg or Higher:  Test 

representative duct sections, selected by Architect from sections 

installed, totaling no less than 50 percent of total installed duct area for 

each designated pressure class.   

d. Exhaust Ducts with a Pressure Class of 2-Inch wg or Higher:  Test 

representative duct sections, selected by Architect from sections 

installed, totaling no less than 50 percent of total installed duct area for 

each designated pressure class.   

e. Outdoor Air Ducts with a Pressure Class of 2-Inch wg or Higher:  Test 

representative duct sections, selected by Architect from sections 

installed, totaling no less than 50 percent of total installed duct area for 

each designated pressure class.   

3. Disassemble, reassemble, and seal segments of systems to accommodate 

leakage testing and for compliance with test requirements. 

4. Test for leaks before applying external insulation. 

5. Conduct tests at static pressures equal to maximum design pressure of system or 

section being tested.  If static-pressure classes are not indicated, test system at 

maximum system design pressure.  Do not pressurize systems above maximum 

design operating pressure. 

6. Give seven days' advance notice for testing.  

C. Duct System Cleanliness Tests: 

1. Visually inspect duct system to ensure that no visible contaminants are present. 

2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness 

according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and 

Restoration of HVAC Systems." 

a. Acceptable Cleanliness Level:  Net weight of debris collected on the filter 

media shall not exceed 0.75 mg/100 sq. cm. 

3. Any liner showing evidence that is has wet at any time shall be removed and 

replaced with new liner. 

a. Disinfect affected sheet metal, and pins. 

b. Install new liner per specifications 

c. Seal friable edges and seams of repaired liner. 

D. Duct system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

METAL DUCTS  23 31 13 - 16 
 

3.10 DUCT CLEANING 

A. Clean new duct system before testing, adjusting, and balancing. 

B. Use service openings for entry and inspection. 

1. Create new openings and install access panels appropriate for duct static-

pressure class if required for cleaning access.  Provide insulated panels for 

insulated or lined duct.  Patch insulation and liner as recommended by duct 

liner manufacturer.  Comply with Section 233300 "Air Duct Accessories" for 

access panels and doors. 

2. Disconnect and reconnect flexible ducts as needed for cleaning and 

inspection. 

3. Remove and reinstall ceiling to gain access during the cleaning process. 

C. Particulate Collection and Odor Control: 

1. When venting vacuuming system inside the building, use HEPA filtration with 

99.97 percent collection efficiency for 0.3-micron-size (or larger) particles. 

2. When venting vacuuming system to outdoors, use filter to collect debris 

removed from HVAC system, and locate exhaust downwind and away from air 

intakes and other points of entry into building. 

D. Clean the following components by removing surface contaminants and deposits: 

1. Air outlets and inlets (registers, grilles, and diffusers). 

2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling 

supply and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, 

and drive assemblies. 

3. Air-handling unit internal surfaces and components including mixing box, coil 

section, air wash systems, spray eliminators, condensate drain pans, humidifiers 

and dehumidifiers, filters and filter sections, and condensate collectors and 

drains. 

4. Coils and related components. 

5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling 

plenums and mechanical equipment rooms. 

6. Supply-air ducts, dampers, actuators, and turning vanes. 

7. Dedicated exhaust and ventilation components and makeup air systems. 

E. Mechanical Cleaning Methodology: 

1. Clean metal duct systems using mechanical cleaning methods that extract 

contaminants from within duct systems and remove contaminants from building. 

2. Use vacuum-collection devices that are operated continuously during cleaning.  

Connect vacuum device to downstream end of duct sections so areas being 

cleaned are under negative pressure. 

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces 

without damaging integrity of metal ducts, duct liner, or duct accessories. 

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit 

duct liner to get wet.  Replace fibrous-glass duct liner that is damaged, 

deteriorated, or delaminated or that has friable material, mold, or fungus 

growth. 
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5. Clean coils and coil drain pans according to NADCA 1992.  Keep drain pan 

operational.  Rinse coils with clean water to remove latent residues and 

cleaning materials; comb and straighten fins. 

6. Provide drainage and cleanup for wash-down procedures. 

7. Antimicrobial Agents and Coatings:  Apply EPA-registered antimicrobial agents 

if fungus is present.  Apply antimicrobial agents according to manufacturer's 

written instructions after removal of surface deposits and debris. 

3.11 START UP 

A. Air Balance:  Comply with requirements in Section 230593 "Testing, Adjusting, and 

Balancing for HVAC." 

3.12 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel.   

B. Ductwork running in areas where there are no ceilings or when noted on the drawings 

shall be doubled wall duct and shall meet the requirements indicated below. 

C. BSL-3 Ducts: 

1. Supply and exhaust ducts serving BSL-3 areas : 

a. Type 304 .05-inch thick stainless-steel sheet. 

1) Exposed to View:  No. 4 finish. 

2) Concealed:  No. 2B finish. 

b. Pressure Class:  Positive or negative 6-inch wg. 

c. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations. 

d. SMACNA Leakage Class:  2. 

e. Supply ducts outside of BSL-3 area shall transition to galvanized. 

D. MRI Ducts: 

1. All ducts Connected to and serving MRI Areas:  

a. All ductwork shall be aluminum with non-ferrous hardware and accessories. 

b. Pressure Class:  Positive or negative 6-inch wg. 

c. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations. 

d. SMACNA Leakage Class:  2. 

E. Supply Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:  

a. Pressure Class:  Positive 2-inch wg.  

b. Minimum SMACNA Seal Class:  A.    

c. SMACNA Leakage Class for Rectangular:  16. 

d. SMACNA Leakage Class for Round and Flat Oval:  8.  
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2. Ducts Connected to Constant-Volume Air-Handling Units: 

a. Pressure Class:  Positive 3-inch wg.  

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular:  8. 

d. SMACNA Leakage Class for Round and Flat Oval: 4.  

3. Ducts Connected to Variable-Air-Volume Air-Handling Units:  

a. Pressure Class:  Positive 6-inch wg. 

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular:  4. 

d. SMACNA Leakage Class for Round and Flat Oval:  2.  

4. Ducts Connected to Equipment Not Listed Above: 

a. Pressure Class:  Positive 4-inch wg. 

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular:  4. 

d. SMACNA Leakage Class for Round and Flat Oval:  2. 

F. Return Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:  

a. Pressure Class:  Positive or negative 2-inch wg. 

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular: 16. 

d. SMACNA Leakage Class for Round and Flat Oval: 8 . 

2. Ducts Connected to Air-Handling Units: 

a. Pressure Class:  Positive or negative 2-inch wg. 

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular: 16.  

d. SMACNA Leakage Class for Round and Flat Oval: 8. 

3. Ducts Connected to Equipment Not Listed Above: 

a. Pressure Class:  Positive or negative 3-inch wg. 

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular:  8. 

d. SMACNA Leakage Class for Round and Flat Oval: 4. 

G. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air: 

a. Pressure Class:  Negative 2-inch wg.  

b. Minimum SMACNA Seal Class:  A.  

c. SMACNA Leakage Class for Rectangular: 16. 

d. SMACNA Leakage Class for Round and Flat Oval: 4. 
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2. Ducts Connected to Air-Handling Units:  

a. Pressure Class:  Positive or negative 3-inch wg. 

b. Minimum SMACNA Seal Class: A. 

c. SMACNA Leakage Class for Rectangular:  8. 

d. SMACNA Leakage Class for Round and Flat Oval: 4.   

3. Ducts Connected to Variable-Air-Volume Air-Handling Units:  

a. Pressure Class:  Positive 6-inch wg.   

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular:  4. 

d. SMACNA Leakage Class for Round and Flat Oval:  2. 

 

4. Ducts Connected to Type I (Grease) Commercial Kitchen Hoods:  Comply with 

NFPA 96. 

a. Exposed to View:  18 gauge Type 304, stainless-steel sheet, No. 4 finish.  

b. Concealed: 16 gauge black steel.  

c. Pressure Class:  Positive or negative 3-inch wg. 

d. Welded seams and joints. 

e. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations. 

f. SMACNA Leakage Class:  2. 

g. A light test shall be performed for grease duct prior to concealing the duct. 

5. Ducts Connected to Type II (Heat) Commercial Kitchen Hoods:   

a. Type 304, stainless-steel sheet. 

b. Exposed to View:  No. 4 finish. 

c. Pressure Class:  Positive or negative 3-inch wg.   

d. Concealed:  No. 2D finish. 

e. Welded seams and joints. 

f. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations. 

g. SMACNA Leakage Class:  2. 

6. Ducts Connected to Dishwasher and Low Temperature Vapor and Odor Hoods: 

a. Type 304, stainless-steel sheet. 

b. Exposed to View:  No. 4 finish.  Pressure Class:  Positive or negative 3-inch 

wg. 

c. Concealed:  No. 2D  finish. 

d. Welded seams and flanged joints with watertight EPDM gaskets. 

e. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations, 

flanged joints class A. 

f. SMACNA Leakage Class:  2. 

7. Ducts Connected to Fans Exhausting Laboratory and Process (ASHRAE 62.1, 

Class 3 and 4) Air: 

a. Type 304, stainless-steel sheet. 

1) 0.05-inch thick. 



Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

METAL DUCTS  23 31 13 - 20 
 

2) Exposed to View:  No. 4 finish.   

3) Concealed:  No. 2B finish. 

b. Pressure Class:  Positive or negative 6-inch wg. 

c. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations. 

d. SMACNA Leakage Class:  2. 

e. Main laboratory exhaust trunks to be galvanized steel with same pressure, 

seal and leakage class. 

8. Ducts Connected to Cage Wash Areas:  

a. Type 316 .05-inch thick stainless-steel sheet. 

1) Exposed to View:  No. 4 finish. 

2) Concealed:  No. 2B finish. 

b. Pressure Class:  Positive or negative 6-inch wg. 

c. Minimum SMACNA Seal Class:  Welded seams, joints, and penetrations. 

d. SMACNA Leakage Class:  2. 

9. Ducts Connected to radioactive fume hoods:  

a. Type 316 .05-inch thick stainless-steel sheet. 

1) Exposed to View:  No. 4 finish. 

2) Concealed:  No. 2B finish. 

b. Pressure Class:  Positive or negative 6-inch wg. 

c. Minimum SMACNA Seal Class: A. Flanged and gasketed joints for future 

disassembly for decontamination. 

d. SMACNA Leakage Class:  2. 

10. Ducts Connected to Equipment Not Listed Above: 

a. Pressure Class:  Positive or negative 4-inch wg.   

b. Minimum SMACNA Seal Class: A.    

c. SMACNA Leakage Class for Rectangular:  4. 

d. SMACNA Leakage Class for Round and Flat Oval: 2 

 

H. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts: 

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and Terminal Units:  

a. Pressure Class:  Positive or negative 2-inch wg.   

b. Minimum SMACNA Seal Class:  A.    

c. SMACNA Leakage Class for Rectangular:  16. 

d. SMACNA Leakage Class for Round and Flat Oval: 4.  

2. Ducts Connected to Air-Handling Units: 

a. Pressure Class:  Positive or negative 3-inch wg.    

b. Minimum SMACNA Seal Class:  A. 
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c. SMACNA Leakage Class for Rectangular: 8. 

d. SMACNA Leakage Class for Round and Flat Oval: 4. 

3. Ducts Connected to Equipment Not Listed Above: 

a. Pressure Class:  Positive or negative 3-inch wg.   

b. Minimum SMACNA Seal Class:  A. 

c. SMACNA Leakage Class for Rectangular:  8. 

d. SMACNA Leakage Class for Round and Flat Oval: 4.  

I. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

2. Stainless-Steel Ducts: 

a. Exposed to Airstream:  Match duct material. 

b. Not Exposed to Airstream:  Match duct material. 

3. Aluminum Ducts:  Aluminum. 

J. Duct Liner Restrictions: 

1. Duct liner is not allowed in any ductwork on this project per ASHRAE Standard 

170 section 6.9. 

K. Double-Wall Duct Interstitial Insulation: 

1. Supply Air Ducts:  1 inch thick. 

2. Return Air Ducts:  1 inch thick. 

3. Exhaust Air Ducts:  1 inch thick. 

L. Exterior Ductwork Liner Insulation: 

1. Supply Air Ducts:  2 inch thick with a minimum R value of 8.0. 

2. Return Air Ducts:  2 inch thick with a minimum R value of 8.0. 

3. Exhaust Air Ducts:  2 inch thick with a minimum R value of 8.0. 

M. Elbow Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards 

- Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 

b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 

c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and 

Vane Runners," and Figure 4-4, "Vane Support in Elbows." 
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2. Round Duct:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible," Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments:  Comply with 

SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 

Table 3-1, "Mitered Elbows."  Elbows with less than 90-degree change of 

direction have proportionately fewer segments. 

1) Velocity 1000 fpm or Lower:  1.0 radius-to-diameter ratio and three 

segments for 90-degree elbow. 

2) Velocity 1000 to 1500 fpm:  1.5 radius-to-diameter ratio and four 

segments for 90-degree elbow. 

3) Velocity 1500 fpm or Higher:  1.5 radius-to-diameter ratio and five 

segments for 90-degree elbow. 

4) Radius-to Diameter Ratio:  1.5. 

b. Round Elbows, 12 Inches and Smaller in Diameter:  Stamped or pleated.  

c. Round Elbows, 14 Inches and Larger in Diameter:  Welded. 

N. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA's "HVAC Duct Construction Standards 

- Metal and Flexible," Figure 4-6, "Branch Connection." 

a. Rectangular Main to Rectangular Branch:  45-degree entry high efficiency 

take-off. 

b. Rectangular Main to Round Branch:  45-degree entry high efficiency take-

off.  

2. Round and Flat Oval:   

a. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, 

"Conical Tees."  Saddle taps are permitted in existing duct. 

b. Velocity 1000 to 1500 fpm:  45-degree entry high efficiency tap.  

c. Velocity 1500 fpm or Higher:  45-degree lateral. 

END OF SECTION 
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SECTION 23 33 00 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Backdraft dampers. 

2. Pressure relief dampers. 

3. Barometric relief dampers. 

4. Manual volume dampers. 

5. Control dampers. 

6. Fire dampers. 

7. Smoke dampers. 

8. Combination fire and smoke dampers. 

9. Duct silencers. 

10. Turning vanes. 

11. Remote damper operators. 

12. Duct-mounted access doors. 

13. Flexible connectors. 

14. Flexible ducts. 

15. Duct security bars. 

16. Duct accessory hardware. 

17. High efficiency take-offs. 

B. Related Requirements: 

1. Division 23 "HVAC Gravity Ventilators" for roof-mounted ventilator caps. 

2. Division 23 <Diffusers, Registers and Grilles=. 
3. Division 28 "Digital, Addressable Fire-Alarm System" for duct-mounted fire and 

smoke detectors. 

4. Division 28 "Zoned (DC-Loop) Fire-Alarm System" for duct-mounted fire and smoke 

detectors. 

 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. For duct silencers, include pressure drop and dynamic insertion loss data.  Include 

breakout noise calculations for high transmission loss casings. 
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B. LEED Submittals: 

1. Product Data for Prerequisite IEQ 1:  Documentation indicating that units comply 

with ASHRAE 62.1, Section 5 - "Systems and Equipment." 

2. Product Data for Prerequisite EA 2:  Documentation indicating that duct insulation 

R-values comply with tables in ASHRAE/IESNA 90.1, Section 6 - "Heating, 

Ventilating, and Air Conditioning." 

C. Shop Drawings:  For duct accessories.  Include plans, elevations, sections, details and 

attachments to other work. 

1. Detail duct accessories fabrication and installation in ducts and other 

construction.  Include dimensions, weights, loads, and required clearances; and 

method of field assembly into duct systems and other construction.  Include the 

following: 

a. Special fittings. 

b. Manual volume damper installations. 

c. Control-damper installations. 

d. Fire-damper, smoke-damper, combination fire- and smoke-damper, 

pressure relief-damper, ceiling, and corridor damper installations, including 

sleeves; and duct-mounted access doors and remote damper operators. 

e. Wiring Diagrams:  For power, signal, and control wiring. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-

mounted access panels and access doors required for access to duct accessories are 

shown and coordinated with each other, using input from Installers of the items 

involved. 

B. Source quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For air duct accessories to include in operation 

and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents. 

1. Fusible Links:  Furnish quantity equal to 10 percent of amount installed. 
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PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and 

with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for 

acceptable materials, material thicknesses, and duct construction methods unless 

otherwise indicated.  Sheet metal materials shall be free of pitting, seam marks, roller 

marks, stains, discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel:  Comply with ASTM A 653. 

1. Galvanized Coating Designation:  G60. 

2. Exposed-Surface Finish:  Mill phosphatized. 

B. Aluminum Sheets:  Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for 

concealed ducts and standard, 1-side bright finish for exposed ducts. 

C. Extruded Aluminum:  Comply with ASTM B 221, Alloy 6063, Temper T6. 

D. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on 

galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel 

ducts. 

E. Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-

inch minimum diameter for lengths longer than 36 inches. 

2.3 BACKDRAFT DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 

2. Greenheck Fan Corporation. 

3. Nailor Industries Inc. 

4. Pottorff. 

5. Ruskin Company. 

6. United Enertech 

B. Function:   

1. Designed to allow airflow in one direction and prevent reverse airflow. 

2. Keeps outside air out of the space by sensing and closing against mass flow. 

C. Description:   

1. Gravity balanced. 

http://www.specagent.com/LookUp/?uid=123456821230&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812693&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812695&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812697&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812698&mf=04&&mf=04&src=wd


Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

AIR DUCT ACCESSORIES  23 33 00 - 4 
 

D. Maximum Air Velocity:   

1. 1000 fpm  

E. Maximum System Pressure:   

1. 3-inch wg. 

F. Frame: Hat-shaped, with welded corners or mechanically attached and mounting 

flange: 

1. 16GA 0.063-inch- thick extruded aluminum.  

G. Blades:  Multiple single-piece blades, maximum 6-inch width noncombustible, tear-

resistant, neoprene-coated fiberglass  with sealed edges: 

1. Center pivoted: 16GA 0.050-inch- thick aluminum sheet.    

H. Blade Action:  Parallel. 

I. Blade Seals: Mechanically locked. 

1. Neoprene. 

J. Blade Axles: 0.20 inch diameter: 

1. Material:  Nonferrous metal.  

K. Tie Bars and Brackets:    

1. Aluminum. 

L. Return Spring:  Adjustable tension. 

M. Bearings:    

1. Synthetic pivot bushings. 

N. Accessories. 

1. Adjustment device to permit setting for varying differential static pressure. 

2. Counterweights and spring-assist kits for vertical airflow installations. 

3. Screen Mounting:  Front mounted in sleeve. 

a. Sleeve Thickness:  20 gage minimum. 

b. Sleeve Length:  6 inches minimum. 

4. Screen Mounting:  Rear mounted. 

5. Screen Material:      

a. Aluminum.    

6. Screen Type:     

a. Bird   

7. 90-degree stops. 

2.4 PRESSURE RELIEF DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 

http://www.specagent.com/LookUp/?uid=123456821230&mf=04&&mf=04&src=wd
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2. Greenheck Fan Corporation. 

3. Nailor Industries Inc. 

4. Pottorff. 

5. Ruskin Company. 

B. Function:   

1. Provide component designed to protect HVAC systems by relieving air pressure 

from within a space that is beyond a pre-determined limit. 

2. To automatically begin to open at a pre-set pressure difference above maximum 

system pressure. 

3. Internally self-controlled with system pressure utilizing adjustable arms and 

weights. 

4. Self-actuated with system pressure utilizing adjustable arms and weights. 

5. Employs blade counterbalancing. 

6. Automatically closes and re-sets when pressures return to normal conditions. 

C. Air Velocity:   

1. 3900 fpm.   

D. Maximum System Pressure (MSP):   

1. 5-inch wg. 

E. Differential Pressure Preset above MSP:    

1. 1-inch wg. 

F. Maximum Damper Pressure Limit:   

1. 5.0-inch wg.   

G. Frame Material:  Flanged Channel:   

1. 14GA 0.079-inch- thick galvanized steel. 

H. Frame Depth:  8-inch-  minimum. 

I. Blades:   

1. Material:   

a. 16GA 0.063-inch- formed galvanized steel.  

2. Type:  

a. Formed Sheetmetal.   

3. Blade-stop:   

a. With stop. 

J. Blade Action:  Parallel. 

K. Blade Seals:  

1. Thermo Plastic Elastomer.    

L. Blade Axles: 

1. Material:   

a. Plated steel.    

2. Diameter:   0.375 inch. 

M. Linkage:    

http://www.specagent.com/LookUp/?uid=123456812693&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812695&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812697&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812698&mf=04&&mf=04&src=wd
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1. External heavy duty type with galvanized steel clevis arms and plated steel tie 

bars & pivot pins with nylon pivot bearings.   

N. Bearings:    

1. Galvanized Steel ball. 

2.5 BAROMETRIC RELIEF DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. American Warming and Ventilating; a division of Mestek, Inc. 

2. Greenheck Fan Corporation. 

3. Nailor Industries Inc. 

4. Pottorff. 

5. Ruskin Company. 

B. Function: 

1. Senses and compares outdoor ambient and indoor pressures.   

2. Allows any higher pressure indoor air to escape. 

C. Description: Suitable for horizontal or vertical mounting. 

D. Maximum Air Velocity:    

1. 1000 fpm     

E. Maximum System Pressure:    

1. 3-inch wg. 

F. Frame:  Hat-shaped, with welded corners or mechanically attached and mounting 

flange. 

1. 13GA 0.094-inch- thick, galvanized sheet steel. 

G. Blades: Multiple: 

1. 16GA 0.050-inch- thick aluminum sheet. 

2. Maximum Width:  6 inches. 

3. Action:  Parallel. 

4. Balance:  Gravity. 

5. Pivot:  

a. Eccentric. 

H. Blade Seals:   

1. Neoprene    

I. Blade Axles:    

1. Galvanized steel.  

J. Tie Bars and Brackets: Rattle free with 90-degree stop. 

1. Material:   

a. Galvanized steel. 

K. Return Spring:  Adjustable tension. 

http://www.specagent.com/LookUp/?uid=123456821237&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812700&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812702&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812704&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812705&mf=04&&mf=04&src=wd


Intermountain Healthcare   Utah Valley Hospital  

  MRI Replacement 
 

 

AIR DUCT ACCESSORIES  23 33 00 - 7 
 

L. Bearings:   

1. Synthetic    

2.6 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. American Warming and Ventilating; a division of Mestek, Inc. 

b. McGill AirFlow LLC. 

c. Nailor Industries Inc. 

d. Pottorff. 

e. Ruskin Company. 

f. United Enertech 

2. Standard leakage rating , with linkage outside airstream . 

3. Suitable for horizontal or vertical applications. 

4. Frames:  Hat-shaped, Mitered and welded corners.  Flanges for attaching to walls 

and flangeless frames for installing in ducts. 

a. 16GA 0.064-inch thick, galvanized sheet steel. 

5. Blades: 

a. Multiple or single blade.  Parallel- or opposed-blade design.  Stiffened 

damper blades for stability. 

b. Material:  

1) Galvanized  -steel, 16GA 0.064 inch thick.   

6. Blade Axles:   

a. Nonferrous metal   

b. Shall extend full length of damper blades in ducts with pressure classes of 3-

inch wg or more. 

 

7. Bearings: 

a. Material:   

1) Molded synthetic.   

b. Bearings at both ends of damper operating shafts in ducts with pressure 

classes of 3-inch wg or more. 

8. Tie Bars and Brackets:  Galvanized steel. 

B. Standard, Aluminum, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. American Warming and Ventilating; a division of Mestek, Inc. 

b. McGill AirFlow LLC. 

c. Nailor Industries Inc. 

d. Pottorff. 

http://www.specagent.com/LookUp/?uid=123456821244&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812708&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812709&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812710&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812711&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821247&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812714&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812715&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812716&mf=04&&mf=04&src=wd
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e. Ruskin Company.  

f. United Enertech 

2. Standard leakage rating, with linkage outside airstream. 

3. Suitable for horizontal or vertical applications. 

4. Frames:  Hat-shaped, 0.10-inch- thick, aluminum sheet channels; frames with 

flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 

a. Multiple or single blade. 

b. Parallel- or opposed-blade design. 

c. Stiffen damper blades for stability. 

d. Roll-Formed Aluminum Blades:  0.10-inch- thick aluminum sheet. 

e. Extruded-Aluminum Blades:  0.050-inch- thick extruded aluminum. 

6. Blade Axles:  Nonferrous metal. 

7. Bearings: 

a. Molded synthetic. 

b. Dampers in ducts with pressure classes of 3-inch wg  or more shall have 

axles full length of damper blades and bearings at both ends of operating 

shaft. 

8. Tie Bars and Brackets:  Aluminum. 

C. Low-Leakage, Steel, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. American Warming and Ventilating; a division of Mestek, Inc. 

b. McGill AirFlow LLC. 

c. Nailor Industries Inc. 

d. Pottorff. 

e. Ruskin Company. 

f. United Enertech  

2. Comply with AMCA 500-D testing for damper rating. 

3. Low-leakage rating , with linkage outside airstream, and bearing AMCA's 

Certified Ratings Seal for both air performance and air leakage. 

4. Suitable for horizontal or vertical applications. 

5. Frames: 

a. Frame:  Hat-shaped,  

1) 16GA 0.064-inch thick, galvanized sheet steel.   

b. Mitered and welded corners. 

c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

6. Blades: 

a. Multiple or single blade. 

b. Parallel- or opposed-blade design. 

c. Stiffen damper blades for stability. 

d. Material:   

http://www.specagent.com/LookUp/?uid=123456812717&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456821247&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812714&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812715&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812716&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812717&mf=04&&mf=04&src=wd
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1) Galvanized, roll-formed steel, 16GA 0.064 inch thick. 

7. Blade Axles:   

a. Nonferrous metal.   

8. Bearings: 

a. Molded synthetic. 

b. Dampers in ducts with pressure classes of 3-inch wg or more shall have axles 

full length of damper blades and bearings at both ends of operating shaft. 

9. Blade Seals:  

a. Neoprene.   

10. Jamb Seals:  Cambered Stainless steel or aluminum. 

11. Tie Bars and Brackets:  Galvanized steel or aluminum.   

12. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position 

without vibration. 

D. Low-Leakage, Aluminum, Manual Volume Dampers: 

1. Manufacturers:  Subject to compliance with requirements, provide products by 

one of the following: 

a. American Warming and Ventilating; a division of Mestek, Inc. 

b. Nailor Industries Inc. 

c. McGill AirFlow LLC. 

d. Pottorff. 

e. Ruskin Company. 

f. United Enertech 

2. Comply with AMCA 500-D testing for damper rating. 

3. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified 

Ratings Seal for both air performance and air leakage. 

4. Suitable for horizontal or vertical applications. 

5. Frames:  Hat-shaped, 0.10-inch- thick, aluminum sheet channels; frames with 

flanges for attaching to walls and flangeless frames for installing in ducts. 

6. Blades: 

a. Multiple or single blade. 

b. Parallel- or opposed-blade design. 

c. Roll-Formed Aluminum Blades:  0.10-inch- thick aluminum sheet. 

d. Extruded-Aluminum Blades:  0.050-inch- thick extruded aluminum. 

7. Blade Axles:  Nonferrous metal. 

8. Bearings: 

a. Molded synthetic. 

b. Dampers in ducts with pressure classes of 3-inch wg  or more shall have 

axles full length of damper blades and bearings at both ends of operating 

shaft. 

9. Blade Seals:  Neoprene. 

http://www.specagent.com/LookUp/?uid=123456821255&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812727&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812726&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812728&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812729&mf=04&&mf=04&src=wd
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10. Jamb Seals:  Cambered aluminum. 

11. Tie Bars and Brackets:  Aluminum. 

12. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed position 

without vibration. 

E. Jackshaft: 

1. Size:    

a. 1-inch  diameter. 

2. Material:  Galvanized-steel pipe rotating within pipe-bearing assembly mounted 

on supports at each mullion and at each end of multiple-damper assemblies. 

3. Length and Number of Mountings:  As required to connect linkage of each 

damper in multiple-damper assembly. 

F. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-

plated steel, and a 3/4-inch hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 

3. Include elevated platform for insulated duct mounting. 

2.7 CONTROL DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Greenheck Fan Corporation. 

2. Pottorff. 

3. Ruskin Company. 

4. Young Regulator Company. 

5. United Enertech 

B. Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified 

Ratings Seal for both air performance and air leakage. 

C. Frames: 

1. Section:  

a. Hat shaped. 

2. Material:  

a. 20 GA 0.40-inch-  thick galvanized steel   . 

3. Corners: 

a. Mitered-and-welded.  

D. Blades:  Multiple. 

1. Maximum blade width: 

a.  6 inches. 

2. Opposed -blade design. 

3. Material: 

http://www.specagent.com/LookUp/?uid=123456812733&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812739&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456812740&mf=04&&mf=04&src=wd
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a.  Galvanized-steel. 

4. Thickness:   

a. 20 GA 0.40-inch-  thick galvanized steel    

5. Blade Edging:   Inflatable seal blade edging, or replaceable rubber seals. 

a. Closed-cell neoprene    

E. Blade Axles:  

1. Section:   

a. 3/8-inch-square   

2. Material: 

a. Galvanized steel. 

3. Blade-linkage hardware:  

a. Zinc-plated steel and brass. 

b. Ends sealed against blade bearings: 

4. Operating Temperature Range:  From minus 40 to plus 200 deg F. 

F. Bearings: 

1. Type:   

a. Molded synthetic. 

2. Axles:  Dampers in ducts with pressure classes of 3-inch wg or more shall have 

axles full length of damper blades. 

3. Bearings:  Thrust bearings at each end of every blade.  Bearings at both ends of 

each operating shaft. 

2.8 FIRE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements,  provide products by one of 

the following: 

1. Arrow United Industries; a division of Mestek, Inc. 

2. Greenheck Fan Corporation. 

3. Nailor Industries Inc. 

4. Pottorff. 

5. Ruskin Company. 

6. United Enertech 

B. Type:    

1. Dynamic.   

C. Standard:  Rated and labeled according to UL 555 by an NRTL. 

D. Closing rating in ducts up to 4-inch wg  static pressure class and minimum  2000-fpm     

velocity. 

E. Fire Rating:    

1. 1-1/2 hours. 

F. Frame:   

1. Curtain type with blades outside airstream.  

2. Material:  
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a. Fabricated with roll-formed galvanized steel; with mitered and interlocking 

corners.   

b. Thickness:  

1) 20GA-0.040-inch-.  

G. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel.  Length to suit 

application. 

1. Minimum Thickness: 

a. 18GA-0.05 inch, as indicated. 

2. Exception:  Omit sleeve where damper-frame width permits direct attachment of 

perimeter mounting angles on each side of wall or floor; thickness of damper 

frame must comply with sleeve requirements. 

H. Mounting Orientation:  Vertical or horizontal as indicated. 

I. Blades:  Roll-formed, interlocking, galvanized sheet steel. 

1. Thickness:   

a. 24GA-0.024-inch-   

2. In place of interlocking blades, use full-length, 0.034-inch- thick, galvanized-steel 

blade connectors. 

J. Horizontal Dampers:  Include blade lock and Type 301 constant force stainless-steel 

closure spring. 

K. Heat-Responsive Device:  Replaceable, 212 deg F rated, fusible links. 

L. Accessories: 

1. Auxiliary switches for signaling: 

a. Position indication. 

2.9 SMOKE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Greenheck Fan Corporation. 

2. Nailor Industries Inc. 

3. Pottorff. 

4. Ruskin Company.  

5. United Enertech 

B. General Requirements:  Label according to UL 555S by an NRTL. 

C. Smoke Detector:  See electrical for smoke detector requirements. 

C. Frame:  Galvanized sheet steel. With or without mounting flange as required.   

1. Thickness:   

a. Hat-shaped, 16GA-0.064-inch.  

2. Corners:   

a. Welded. 
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D. Blades:  Horizontal, galvanized sheet steel.   

1. Section; 

a. Roll-formed.  

2. Fit:   

a. Interlocking.   

3. Thickness:   

a. 14GA-0.079-inch.   

E. Leakage:    

1. Class II. 

F. Seals: 

1. Blade:  Inflatable silicone fiberglass material to maintain smoke leakage rating to 

a minimum of 450 deg F.   

G. Rated pressure and velocity to exceed design airflow conditions. 

H. Mounting Sleeve:  Factory-installed, galvanized sheet steel; length to suit wall or floor 

application with factory-furnished silicone calking. 

1. Minimum 17-inches long. 

2. Thickness: 

a. 0.05-inch-. 

I. Damper Motors: Damper motors to be Belimo or approved equal.  Honeywell motors 

are not allowed. 

1. Action: 

a. Two-position    

2. Mode:  Fail close. 

3. Mounting: External. 

J. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 

efficiency requirements for motors specified in Section 230513 "Common Motor 

Requirements for HVAC Equipment." 

1. Electrical Connection:   115 V, single phase, 60 Hz   . 

K. Accessories: 

1. Auxiliary switches for signaling: 

a. Position indication. 

2. Test Switch type:  

a. Momentary test switch.  

3. Test Switch Mounting:   

a. Damper. 

2.10 COMBINATION FIRE AND SMOKE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Greenheck Fan Corporation. 

2. Nailor Industries Inc. 

3. Pottorff. 
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4. Ruskin Company. 

5. United Enertech 

B. Type:  Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL. 

C. Closing rating in ducts up to 4-inch wg static pressure class and minimum velocity of: 

1. 4000-fpm    

D. Fire Rating:    

1. 1-1/2 hours.  

E. Frame:  Hat shaped, galvanized sheet steel. With or without mounting flange as 

required. 

1. Thickness:   

a. 16GA-0.064-inch  

2. Corners:   

a. Welded. 

F. Heat-Responsive Device:  Replaceable, 212 deg F rated, fusible links. 

G. Blades:  Horizontal, galvanized sheet steel.   

1. Type:   

a. Air-foil. 

2. Fit:    

a. Interlocking. 

3. Thickness:  

a. 0.063-inch-. 

H. Leakage:   

1. Class I. 

I. Rated pressure and velocity to exceed design airflow conditions. 

J. Mounting Sleeve:  Factory-installed, galvanized sheet steel; length to suit wall or floor 

application with factory-furnished silicone calking. 

1. Thickness: 

a. 18GA 0.05-inch-. 

K. Master control panel for use in dynamic smoke-management systems. 

L. Damper Motors: Damper Motors to be Belimo or approved equal. Honeywell motors 

are not allowed. 

1. Locate outside air stream unless otherwise indicated. 

2. Action: Two-position. 

3. Voltage: to match fire alarm system (coordinate). 

4. Listed: UL, as part of damper assembly. 

5. Outdoor Motors and Motors in Outside-Air Intakes: 

a. Gaskets: O-ring gaskets designed to make motors weatherproof. 

b. Internal Heaters: Equip to permit normal operation at minus 40 deg F. 

M. Comply with NEMA designation, temperature rating, service factor, enclosure type, and 

efficiency requirements for motors specified in Section 230513 <common Motor 
Requirements for HVAC Equipment.= 
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1. Electrical Connection: 115 V, single phase, 60 Hz. 

N. Monitoring: All combination fire & smoke dampers are to have the following parameters 

monitored as part of the fire alarm system: 

1. Damper status. 

2. Damper Position. 

O. Accessories: 

1. Auxiliary switches: 

a. Signaling. 

b. Position Indication. 

2. Test Switch Type: 

a. Momentary test switch. 

3. Test Switch Mounting: 

a. Damper. 

2.11 DUCT SILENCERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by  one of  

the following: 

1. Industrial Acoustics Company. 

2. Ruskin Company. 

3. SEMCO Incorporated. 

4. Vibro-Acoustics. 

B. General Requirements: 

1. Factory fabricated. 

2. Fire-Performance Characteristics:  Adhesives, sealants, packing materials, and 

accessory materials shall have flame-spread index not exceeding 25 and smoke-

developed index not exceeding 50 when tested according to ASTM E 84. 

3. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 

C. Shape: 

1. Rectangular straight with splitters or baffles. 

2. Round straight with center bodies or pods. 

3. Rectangular elbow with splitters or baffles. 

4. Round elbow with center bodies or pods. 

5. Rectangular transitional with splitters or baffles. 

D. Rectangular Silencer Outer Casing:  Galvanized sheet steel. 

1. ASTM A 653: 

a. G60. 

2. Thickness:   

a. 22GA-0.034 inch.   

E. Round Silencer Outer Casing:  Galvanized sheet steel.   

1. ASTM A 653: 

a. G60. 
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2. Sheet Metal Thickness for Units up to 24 Inches in Diameter:  22GA-0.034 inch thick. 

3. Sheet Metal Thickness for Units 26 through 40 Inches in Diameter:  20GA-0.040 inch 

thick. 

4. Sheet Metal Thickness for Units 42 through 52 Inches in Diameter:  18GA-0.05 inch 

thick. 

5. Sheet Metal Thickness for Units 54 through 60 Inches in Diameter:  16GA-0.064 inch 

thick. 

F. Inner Casing and Baffles:  Galvanized sheet metal with 1/8-inch- diameter perforations. 

1. ASTM A 653: 

a. G60. 

2. Thickness:  

a. 22GA-0.034 inch. 

G. Special Construction: 

1. Suitable for outdoor use. 

2. High transmission loss to achieve STC 45. 

H. Connection Sizes:  Match connecting ductwork unless otherwise indicated. 

I. Principal Sound-Absorbing Mechanism: 

1. Controlled impedance membranes and broadly tuned resonators without 

absorptive media. 

2. Dissipative or Film-lined type with fill material: 

a. Fill Material:  Inert and vermin-proof fibrous material, packed under not less 

than 15 percent compression  

b. Erosion Barrier:  Polymer bag enclosing fill, and heat sealed before 

assembly. 

c. Prohibited:  Mineral wool will not be permitted as a substitute for glass fiber. 

3. Lining:   

a. Material: 

1) Tedlar   

b. Prohibited:  Mesh, screen or corrugated perforated liner will not be 

acceptable as a substitute for the specified spacer.   

J. Fabricate silencers to form rigid units that will not pulsate, vibrate, rattle, or otherwise 

react to system pressure variations.  Do not use mechanical fasteners for unit 

assemblies. 

1. Joints:   

a.  Lock formed and sealed. 

2. Suspended Units:  Factory-installed suspension hooks or lugs attached to frame in 

quantities and spaced to prevent deflection or distortion. 

3. Reinforcement:  Cross or trapeze angles for rigid suspension. 

4. Structural Criteria:  The silencers shall not fail structurally when subjected to a 

differential air pressure of 8 inches  water gage. 

5. Spot Welds:  All spot welds shall be painted. 
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K. Accessories: 

1. Integral 1-1/2-hour fire damper with access door.   Access door to be high 

transmission loss to match silencer.  

2. Factory-installed end caps to prevent contamination during shipping. 

3. Removable splitters. 

4. Airflow measuring devices. 

2.12 TURNING VANES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. METALAIRE, Inc. 

2. SEMCO Incorporated. 

3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.  

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; 

support with bars perpendicular to blades set; set into vane runners suitable for duct 

mounting. 

1. Fabricate single blade vanes to comply with SMACNA’s <HVAC Duct 
Construction Standards-Metal and Flexible.= 

2. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with 

perforated faces and fibrous-glass fill. 

C. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-

bonded fiberglass with acrylic polymer coating; support with bars perpendicular to 

blades set; set into vane runners suitable for duct mounting. 

D. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - 

Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in 

Elbows." 

E. Vane Construction:  

1. Single wall   

F. Vane Spacing: 

1. 1-1/2= spacing between turning vanes 
2. 3-1/4= spacing not allowed. 

G. Vane Construction:  Single wall for ducts up to 36 inches  wide and additional bracing 

for larger dimensions. 

2.13 REMOTE DAMPER OPERATORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Pottorff. 
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2. Ruskin Company; Tomkins PLC. 

B. Cable Type: 

1. Description:  Cable system designed for remote manual damper adjustment. 

2. Tubing/Sheathing:   Galvinsed, Brass, Copper or Aluminum. 

3. Cable:   Stainless steel or Steel. 

4. Wall-Box Mounting:   Coordinate with Architect. 

5. Wall-Box Cover-Plate Material:   Coordinate with Architect. 

C. Activated Electric Type: 

1. Description:  Electrically activated zone control damper for remote adjustment.  

When an adjustment is needed the system is powered up. 

2. Means:  Factory mounted actuator factory wired to damper.   

3. Portable 9 volt system.  No field power requirement. 

4. Mounting:   Recessed Wall Box or Diffuser or Hand Held. 

5. Wall-Box Cover Finish:   Coordinate with Architect. 

6. Wall-Box Porting:   1 to 6 ports or more. 

2.14 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Greenheck Fan Corporation. 

2. McGill AirFlow LLC. 

3. Pottorff. 

4. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

5. Ruskin Company 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC 

Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and 

Panels," and 7-3, "Access Doors - Round Duct." 

1. Door: 

a. Double wall, rectangular. 

b. Galvanized sheet metal with insulation fill and thickness as indicated for 

duct pressure class. 

c. Hinges and Latches:  1-by-1-inch butt or piano hinge and cam latches. 

d. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 

3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square:  No hinges and two sash locks. 

b. Access Doors up to 18 Inches Square:    

1) Hinges: 

a) Two hinges and two sash locks. 

c. Access Doors up to 24 by 48 Inches, provide outside and inside handles:    

1) Hinges:   

a) Three hinges and two compression latches. 
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d. Access Doors Larger Than 24 by 48 Inches, provide outside and inside 

handles: 

1) Hinges:   

a) Continuous and two compression latches with outside and 

inside handles. 

2.15 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Ductmate Industries, Inc. 

2. Ventfabrics, Inc. 

3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.  

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a wide fabric strip attached to two 

narrower metal strips.   Provide strips of metal compatible with connected ducts. 

1. Wide Strip:   

a. 3-1/2 inches. 

2. Narrow Strips:  

a. 0.028-inch- thick, galvanized sheet steel. 

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 

1. Minimum Weight:  26 oz./sq. yd.. 

2. Tensile Strength:  530 lbf/inch in the warp and 440 lbf/inch in the filling. 

3. Service Temperature:  Minus 40 to plus 200 deg F. 

F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with 

weatherproof, synthetic rubber resistant to UV rays and ozone. 

1. Minimum Weight:  24 oz./sq. yd.. 

2. Tensile Strength:  530 lbf/inch in the warp and 440 lbf/inch in the filling. 

3. Service Temperature:  Minus 50 to plus 250 deg F. 

2.16 DUCT SECURITY BARS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Carnes. 

2. KEES, Inc. 

3. Lloyd Industries, Inc. 

4. Metal Form Manufacturing, Inc. 

5. Price Industries. 

6. Titus 

7. Krueger 
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B. Description:  Factory-fabricated and field-installed duct security bars. 

C. Configuration: 

1. Frame:  1-1/2 by 1-1/2 by 3/16 inch angle. 

2. Sleeve:  3/16-inch, continuously welded steel frames with 1-1/2-by-1-1/2-by-1/8- 

angle frame furnished loose for field welding on other end.  To be poured in 

place or set with concrete block or welded or bolted to wall, one side only.  Duct 

connections on both sides. 

3. Horizontal Bars: 3/4 inch steel. 

4. Vertical Bars: 3/4 inch steel 

5. Bar Spacing: 6 inches. 

6. Mounting:  Ductwork or other framing. 

D. Finish: 

1. White 

2.17 FLEXIBLE DUCTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Flexmaster U.S.A., Inc. 

2. McGill AirFlow LLC. 

3. Themaflex 

4. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Ducts shall conform to the requirements for Class I connectors when tested in 

accordance with "Standard for Factory Made Air Ducts Materials and Air Duct 

Connectors" (UL 181). 

C. Ducts shall also pass the 15 minute U.L. flame penetration test as specified in the UL 181 

Standard. 

D. Insulated, Flexible Duct:   Two-ply vinyl film supported by helically wound, spring-steel 

wire; fibrous-glass insulation; polyethylene or aluminized vapor-barrier film. 

1. Pressure Rating:  10-inch wg positive and 1.0-inch wg negative. 

2. Maximum Air Velocity:  4000 fpm. 

3. Temperature Range:  Minus 10 to plus 160 deg F. 

4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1. 

E. Flexible Duct Connectors: 

1. Clamps:  in sizes 3 through 18 inches, to suit duct size.  

a. Material:   Stainless-steel band with cadmium-plated hex screw to tighten 

band with a worm-gear action. 

b. Clamps must be approved and listed with a UL181B-C listing. 

2. Nylon Duct Cable Tie: In sizes 3 through 18 inches, to suit duct size. 

a. Material: Nylon 

b. Fastener must be approved and listed with a UL181B-C listing. 

3. Adhesive Tape:  
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a. Material: Metalized polypropylene. 

b. Tape must be approved and listed with a UL181B-FX listing. 

2.18 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw 

cap and gasket.  Size to allow insertion of pitot tube and other testing instruments and 

of length to suit duct-insulation thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to 

gasoline and grease. 

C. Splitter Damper Accessories:  Zinc-plated damper blade bracket; 1/4-inch, zinc-plated 

operating rod; and a duct-mounted, ball-joint bracket with flat rubber gasket and 

square-head set screw. 

D. Flexible Duct Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten 

band with a worm-gear action, in sizes 3 to 18 inches to suit duct size. 

2.19 HIGH EFFICIENCY TAKE-OFFS 

 

A.          Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following. 

 

1. Air-Rite 

2. Hercules Industries 

3. Sheet Metal Connectors, Inc. 

4. Spiral Manufacturing Co. Inc. 

5. Ferguson 

 

B.        Materials:   

 

1. 24 gauge galvanized sheet metal meeting ASTM A653 and A924 

 

C.       Take-off shall meet SMACNA third edition Section 4.8 figure 4.6 - 45 degree entry. 

 

D.        Rectangular opening with flanged sides on all sides.  Complete with closed cell neo-

prene gasket       

to provide a tight seal. 

 

E.     Zeros VOC’s 

PART 3 - EXECUTION 

3.1 INSTALLATION 

 General 
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A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, 

"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel 

accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in 

stainless-steel ducts, and aluminum accessories in aluminum ducts. 

C. Use the Remote Damper Operator when they are called out on the drawings or when 

the damper cannot be easily accessed. 

D. Install duct security bars.  Construct duct security bars from 3/16-inch steel sleeve, 

continuously welded at all joints and 3/4-inch- diameter steel bars, 6 inches o.c. in each 

direction in center of sleeve.  Weld each bar to steel sleeve and each crossing bar.  

Weld 1-1/2-by-1-1/2-by-1/8- steel angle to 4 sides and both ends of sleeve.  Connect 

duct security bars to ducts with flexible connections.  Provide 12-by-12-inch hinged 

access panel with cam lock in duct in each side of sleeve.  

E. Install high efficiency take-off on all branch duct take-offs.  Provide take-off with 

balancing damper as shown on drawings.  Spin-in fittings are not allowed. 

Flexible Ducts / Flexible Duct Connectors 

F. Install flexible connectors to connect ducts to equipment. 

G. Flexible duct connections from the main trunk ducts to diffuser boots shall be furnished 

and installed as shown on the drawings.  Flexible ductwork shall only be used as 

indicated on the drawings. 

H. Where flexible duct is indicated, use insulated flexible duct for supply air return and 

exhaust air. 

I. Flexible ductwork shall be run in straight lengths. 

J. Provide support in flexible duct every three feet. 

K. Flexible ducts shall have compression fittings on both ends.   

L. Flexible ductwork is not allowed to bend 90 degrees.  If a bend is needed use sheet-

metal hard elbows.  Hard turns, offsets, or kinks will not be allowed.  

M. Flexible ducts shall connect to trunk duct with high efficiency takeoffs.   

N. Connect flexible ducts to metal ducts with draw bands. 

O. Connect ducts to duct silencers: 

1. With flexible duct connectors.   

P. Connect terminal units to supply ducts: 

1. With maximum 12-inch   lengths of flexible duct. 

Q. Do not use flexible ducts to change directions. 
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R. Connect diffusers or light troffer boots to ducts: 

1. With maximum 60-inch lengths of flexible duct clamped or strapped in place. 

 Backdraft/Control/Pressure Relief Dampers 

S. Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible 

to exhaust fan unless otherwise indicated. 

T. Install pressure relief damper immediately upstream of main fire damper. 

 Volume Damper 

U. Install volume dampers at points on supply, return, and exhaust systems where 

branches extend from larger ducts.  Where dampers are installed in ducts having duct 

liner, install dampers with hat channels of same depth as liner, and terminate liner with 

nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 

2. Install aluminum volume dampers in aluminum ducts. 

V. Set dampers to fully open position before testing, adjusting, and balancing.  Exception: 

Pressure relief damper. 

W. A balance damper with locking quadrant will be provided downstream of take-off from 

trunk duct.  

 Fans And Test Holes 

X. For fans developing static pressures of 5-inch wg and more, cover flexible connectors 

with loaded vinyl sheet held in place with metal straps. 

Y. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment.  

Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch 

movement during start and stop of fans. 

Z. Install duct test holes where required for testing and balancing purposes. 

AA. Install test holes at fan inlets and outlets and elsewhere as indicated. 

 FIRE, SMOKE AND FIRE-SMOKE DAMPERS 

BB. Install fire and smoke dampers according to UL listing. 

1. Install fusible links in fire dampers. 

CC. For round ductwork 24-inch and smaller a true round fire damper with the same rating 

may be used. 

 Access Doors 

DD. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and 

maintaining accessories and equipment at the following locations: 

1. On upstream side of duct coils. 
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2. Upstream from duct filters. 

3. At outdoor-air intakes and mixed-air plenums. 

4. At drain pans and seals. 

5. Downstream from manual volume dampers, control dampers, backdraft 

dampers, and equipment. 

6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall 

fusible links.  Access doors for access to fire or smoke dampers having fusible links 

shall be      standard access doors  and shall be outward operation for access 

doors installed upstream from dampers and inward operation for access doors 

installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 

8. Upstream from turning vanes. 

9. Upstream or downstream from duct silencers. 

10. Control devices requiring inspection. 

11. Elsewhere as indicated. 

12. On upstream side of duct reheat coils.  (between Phoenix valve and reheat coil) 

EE. Install access doors with swing against duct static pressure. 

FF. Access Door Sizes: 

1. One-Hand or Inspection Access:  8 by 5 inches. 

2. Two-Hand Access:  12 by 6 inches. 

3. Head and Hand Access:  18 by 10 inches. 

4. Head and Shoulders Access:  21 by 14 inches. 

5. Body Access:  25 by 14 inches. 

6. Body plus Ladder Access:  25 by 17 inches. 

GG. Label access doors according to Section 230553 "Identification for HVAC Piping and 

Equipment" to indicate the purpose of access door. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 

2. Inspect locations of access doors and verify that purpose of access door can be 

performed. 

3. Operate fire, smoke, and combination fire and smoke dampers to verify full range 

of movement and verify that proper heat-response device is installed. 

4. Inspect turning vanes for proper and secure installation. 

5. Operate remote damper operators to verify full range of movement of operator 

and damper. 

3.3 ADJUSTING 

A. Adjust duct accessories for proper settings. 

B. Adjust fire and smoke dampers for proper action. 
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C. Final positioning of manual-volume dampers is specified in Division 23 Section "Testing, 

Adjusting, and Balancing for HVAC." 

END OF SECTION 
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SECTION 23 37 13 - DIFFUSERS, REGISTERS, AND GRILLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This section includes ceiling- and wall-mounted diffusers, registers, and grilles. 

B. Related Sections: 

1. Section 233714 "Fixed Louvers" for fixed and louvers and wall vents, whether or not 

they are connected to ducts. 

2. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-

control dampers not integral to diffusers, registers, and grilles. 

3. Section 230594 "General Testing, Adjusting and Balancing" for balancing diffusers, 

registers, and grilles. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated, include the following: 

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and 

performance data including throw and drop, static-pressure drop, and noise 

ratings. 

2. Diffuser, Register, and Grille Schedule:  Indicate drawing designation, room 

location, quantity, model number, size, and accessories furnished. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following 

items are shown and coordinated with each other, using input from Installers of the 

items involved: 

1. Ceiling suspension assembly members. 

2. Method of attaching hangers to building structure. 

3. Size and location of initial access modules for acoustical tile. 

4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, 

sprinklers, access panels, and special moldings. 

5. Duct access panels. 

B. Source quality-control reports. 
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1.5 QUALITY ASSURANCE 

A. Product Options:  Drawings and schedules indicate specific requirements of diffusers, 

registers, and grilles and are based on the specific requirements of the systems 

indicated.  

B. NFPA Compliance:  Install diffusers, registers, and grilles according to NFPA 90A, 

"Standard for the Installation of Air-Conditioning and Ventilating Systems." 

C. Airborne Noise:  

1. Comply with ANSI / AHRI 880 - Performance Rating of Air Terminals 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

 

1. Air Factors 

2. Carnes. 

3. Kruegar. 

4. METALAIRE, Inc. 

5. Nailor Industries Inc. 

6. Price Industries. 

7. Titus. 

8. Tuttle & Bailey. 

9. AJ Manufacturing 

2.2 REGISTERS, GRILLES, & DIFFUSERS 

A. General:  The frames for all registers, grilles, and diffusers shall match type of ceiling 

where they are to be installed.  Special frames shall be provided for narrow T-bar 

ceilings.  Refer to reflected ceiling plan and other specification divisions for ceiling type. 

See drawings AND schedules for additional information. 

2.3 SOURCE QUALITY CONTROL 

A. Verification of Performance:  Rate diffusers, registers, and grilles according to 

ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets." 

http://www.specagent.com/LookUp/?uid=123456821573&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813023&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813024&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813025&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813026&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813027&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456813029&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where diffusers, registers, and grilles are to be installed for compliance 

with requirements for installation tolerances and other conditions affecting 

performance of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install diffusers, registers, and grilles level and plumb, according to manufacturer's 

written instructions, coordination drawings, original design, and referenced standards. 

B. Ceiling-Mounted Outlets and Inlets:  Drawings indicate general arrangement of ducts, 

fittings, and accessories.  Air outlet and inlet locations have been indicated to achieve 

design requirements for air volume, noise criteria, airflow pattern, throw, and pressure 

drop.  Make final locations where indicated, as much as practical.  For units installed in 

lay-in ceiling panels, locate units in the center of panel.  Where architectural features or 

other items conflict with installation, notify Architect for a determination of final 

location. 

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow 

service and maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as 

directed, before starting air balancing. 

3.4 CLEANING 

A. After installation of diffusers, registers, and grilles, inspect exposed finish.  Clean exposed 

surfaces to remove burrs, dirt, and smudges.  Replace diffusers, registers, and grilles that 

have damaged finishes. 

END OF SECTION 
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SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Building wires and cables rated 6ee @ ABD FGIIJ
KJ LMBBGNOMPIQ IRFSNes, and terTSBAtions rated 6ee @ ABD FGssJ

UJ Related RequireTGnts:

1J SeNOSMB KV eW XX YRaNGZA[I ABD UM\GI ]MP ^FGNOPSNAF SysteTIm
KJ SeNOSMB KV e_ KX Y`SabOSBa LMBOPMF cevSNGIm
XJ SeNOSMB KV e_ XV YStandalone dMDfFAP greset cSTTSBa LMBOPMFsm
hJ SeNOSMB KV e_ hX YRelayiUAIGD `SabOSBa LMBOPMFIm
WJ SeNOSMB Kj hk XX Ydaster Antenna TelevSISMB l[IOGTm
6J SeNOSMB Kj Wk kj YNetZMPnGD gfoFSN pDDPGII ABD gAaSBa l[IOGTm
jJ SeNOSMB Kj Wk k_ YSound dAInSBa l[IOGTIm
qJ SeNOSMB Kq kX ee YANNGII LMBOPMFm
_J SeNOSMB Kq Xk kk YciaSOAFQ pDDPGIIAoFG rSPGiplarT l[IOGTm
1eJ SeNOSMB Kj ee ee suBOGPTMfBOain HealthNare NetZMPnGD StruNOfPGD LAoFG w Standardss for 

NAoFSna fIed for vMSNG ABD DAOa NSPNfSOsJ

1.3 DEFINITIONS

AJ Outlet UM\x  EleNOriNAF bo\ used to support utilizAOSMB equipTGnt suNb as a reNGROANle or liabO
fi\OfPGJ

UJ gfFF UM\x  EleNOPSNAF bo\ throuab ZbSNh branNb NSPNfSO or feeder NMBDfNOors are run but are not 

spliNGDJ

LJ yfBNOSMB UM\x ^leNOPSNal bo\ fIGD ]MP IRFSNSBa oPAnNb NSPNfSO or feeder NMBDfNOMPIJ

cJ dfFOSZSPG UPABNb LSPNfSOx  A branNb NSPNuit as defined by the National EleNOriNAF Lode that shares 

a aPMfBDGD NMBDfNtor betZGGB OZM M] TMPG phase NMBDfNOMPIJ

1.4 ACTION SUBMITTALS

AJ gPMDfNO cAOA: For eaNb O[RG M] RPMDfNOJ
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1.5 INFORMATIONAL SUBMITTALS

AJ Field qualityiNMBOPMF PGportsJ

PART 2 - PRODUCTS

2.1 SINGLE CONDUCTORS 

AJ dABf]ANOfPGrs: Sub{GNO to NMTRFSAnNG ZSOh requireTGBOIQ avASFAoFG TABf]ANturers offerina
produNOI ObAt TA[ oG SBNorporated into the Worn SBNFfDGQ ofO are not liTited to the folloZSBax
1J Alpha Wire LMTRAB[J
KJ UGFDGB uBNJ
XJ LGPPM |SPG ``LJ
hJ EnNMPG |ire LMPRMPAOSMBJ
WJ }GBGPAF LAble~ }GBGPAF LAble LMPRMPAOSMBJ
6J SouthZSPG LMTRAnyJ
jJ ThoTAI w Uetts LMPRMPAOSMB~ p dGToGr of the AUU }roupJ

UJ AluTSBfT And LMRRGP LMBDfNOMPIx LMTRFy Zith NEdp WL je�uL^p li_WiVWqJ

LJ LMBDfNOMP Insulation: LMTRF[ ZSOb NEdp WL je�uL^p li_WiVWq for Type THHN���|�iKQ
Type ���|iK ABD �[RG l�J

2.2 MULTI-CONDUCTOR CABLES

AJ dABf]ANOfPGrs: Sub{GNO to NMTRFSAnNG ZSOh requireTGBOIQ avASFAoFG TABf]ANturers offerina
produNOI ObAt TA[ oG SBNorporated into the Worn SBNFfDGQ ofO are not liTited to the folloZSBax
1J SouthZSPG LMTRAnyJ
KJ AFL LAoFG l[IOGTIJ

UJ LMRRGP LMBDfNOors: LoTRF[ ZSOb �^dp|L je�uL^p li_WiVWqJ

LJ LMBDfNOMP Insulation: LMTRF[ ZSOb NEdp WL je�uL^p li_WiVWq for Type THHN���|�iKQ
Type ���|iK ABD �[RG l�J

cJ dfFOSiNMBDfNtor LAoFGQ �[RG ALi�Lrx
1J ArTMPx }AFvAnizGD uBOGPFMNnSBa lOGGF lOPSR (aPGen striped or solid aPGGn)J
KJ LMBDfNOMPIx lMFSD Lopper

XJ LMBDfNOMP Insulation: THHNiK Zith indivSdual TMSIOfPG resistant, fire retardant paper 

ZPAR MB GANb indivSDfAF NMBDfNtorJ
hJ }PMfBDSBax kV p|} SBOGaPAl bond ZSPG ABD SBIfFAOed aPGGB NMRRGP aPMfBDSBa NonduNOMPJ
WJ Neutral(}PMfBDGD� LMBDfNOMPx |bSOG ]MP 1Ke��Keq vMFO systeTI ABD }PG[ hqe��Kjj vMFO

systeTIJ
6J dA\STfT @oltaaG �AOSBax 6ee vMFOIJ
jJ ReferenNes and RatinaIx

aJ �` hQ qXQ khj_Q kWqkQ KWWVQ rSFG �G]GrenNG ^jXXe
bJ NEL KWeJkkq�q�Q XeeJKK�L�Q X_KQ XKeQ WkjJkXQ WkqQ VhW
NJ Federal SpeNifiNAOSon Aip�W_Whh �]MPTGrly yiL�XeU�
dJ �` LFAIIS]SGD 1, KQ ABD XibMfP ObPMfab �rSPG� RGBGOPAtion produNOQ ��khkhk
eJ EnvSPMBTGntal Airi�ABDFSBa lRANe Installation per NEL XeeJKK�L�
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EJ Other dfFOSiNMBDfNtor LAoFGx LMTRFy ZSOh NEdp|L je�IL^p li_WiVWq for Type SO ZSOb
aPMfBD ZSPGJ

2.3 CONNECTORS AND SPLICES

AJ dABf]ANOfPGrs: Sub{GNO to NMTRFSAnNG ZSOh requireTGBOIQ avASFAoFG TABf]ANturers offerina
produNOI ObAt TA[ oG SBNorporated into the Worn SBNFfDGQ ofO are not liTited to the folloZSBax
1J XdJ
KJ AFL LAoFG l[IOGTI~ A part of AtnMPG uBOGPBAOionalJ
XJ Hubbell gMZGP l[IOGTIQ uBNJ
hJ Ideal Industries, InNJ
WJ I`lL�J
6J Oi��}GDBG[~ A brand of ETGPIMB uBDfIOPSAF AutoTAOSMBJ

UJ cGINPSROSMBx FaNOMP[i]AoPSNAOGD NMBBGNOMPI and spliNGs of sizG, aTRANity ratinaQ TAterial, type, and 

NFAII ]MP ARRFiNAOSMB ABD IGPvSNG SBDSNAtedJ

2.4 CORD REELS

AJ dABf]ANOfPGrs: Sub{GNO to NMTRFSAnNG ZSOh requireTGBOIQ avASFAoFG TABf]ANturers offerina
produNOI ObAt TA[ oG SBNorporated into the Worn SBNFfDGQ ofO are not liTited to the folloZSBax
1J AgL }PMfR~ �SONbGB `Gash

UJ LAIG �bMfISBa�x
1J cSTGBISMBIx _m \ kKm \ X�
KJ dAOGPSAl: dMFDGD gMF[RPMR[FGne XJkjW TT ObSNnBGss

XJ _hviK ]FATTability ratina

LJ gMZGP LMPD
1J LMBDfNOMPIx kh�X AW} NMRRGr type Sy�W

KJ `GBaObx 1e ]GGO
XJ Ratinax Kee DGaPGGI r

cJ ReNGROaNFG�gFfa
1J Rated: 1KWvAN�Ke ATR
KJ ReNGROaNFGx �^dp WikWg
XJ gFfax cfAF cfRFG\ PAOGD Ke ATR

EJ dMfBOSBa UPANnGOx cGISaBGD for installation on the Neilina type ZbGPG the NMPD reel ZSFF be 

installedJ

2.5 SYSTEM DESCRIPTION

AJ EleNtriNAF LMTRMBGnts, cGvSNes, and ANNessories: `SIOGD and labeled as defined in NFgp jeQ by 

a qualified testina aaGBN[Q ABD TArnGD ]MP SBOGBDGD FMNation and appliNAOSMBJ

UJ LMTRF[ ZSOb �rgp jeJ
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2.6 FIRE-ALARM WIRE AND CABLE

AJ }GBGPAF Wire and LAble RequireTents: NRT` listed and labeled as NMTplyina ZSOb NFgp jeQ
ArtiNFG jVeJ

UJ SiaBAFSna `ine LSPNfSOs: TZSIOGDQ IbSGFDGD RAir, sizG AI PGNMTTGBDGD o[ I[IOGT TAnufaNOfPGPJ

1J LSPNfSO InteaPSO[ Lable: TZSIOGD shielded pair, NFgp jeQ ArtiNFG jVeQ LFAIIS]SNAOion LuQ for 

poZGPiFSTSted fireiAFarT siaBAF servSNG Type Fg`J NRT` listed and labeled as NMTRF[SBa
ZSOb �` khKh ABD �` Kk_V ]MP A tZMibMfP PAOSBaJ

LJ NonigMZGPi`STSOGd LSPNfSOs: SolidiNMRRGP NMBDfNOMPI ZSOb 6eei@ rated, jW dea LQ NoloriNMDGD
insulation, and NMTRF[Sna Zith requireTGnts in �` Kk_V ]MP A OZMibMfP PAOSBaJ

1J `MZi@MFOAaG LSPNfSOIx �MJ kh p|}Q TSBSTfT, in pathZA[J
KJ `SBGi@MFOaaG LSPNfSOs: NoJ kK p|}Q TSniTfTQ SB RAOhZayJ

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

AJ Feeders:  LMRRGP for feeders sTAFFGP than NoJ h AW}~ for feeders NoJ h AW} and laraGP provSDG
NMRRGP feeders unless aluTSBfT is speNS]SNally indiNAOGD on the oneiFSBG diaaPATIJ Solid for 

NoJ ke p|} ABD ITAFFGP~ stranded for NoJ q p|} ABD FAPaGPJ

UJ UPABNb LSPNfSOs: LMRRGrJ Solid or stranded for NoJ ke AW} and sTaller~ stranded for NoJ q AW}
and laraGPJ

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS 

AND WIRING METHODS

AJ Refer to SeNOion KV eW XX YRaNGZA[I and UM\GI for EleNOPSNAF SysteTsm for raNGZA[ types and 

appliNationsJ

UJ E\RMIGD rGGDGrs:  Type THHN�THWNiKQ IinaFG NMBDfNOMPI SB PANGZA[J

LJ Feeders LMBNealed in LGSFSnaIQ Walls, gartitions, and LPAZFIRANGIx  Type THHN���|�iKQ sinaFe 

NMBDfNOMPI SB PANGZA[J

cJ Feeders beloZ SlabsiOni}PADGQ and �BDGPaPMfBDx  Type THWNiKQ sinaFG NMBDfNOMPI in raNGZA[J

EJ dfFOSZSPG LSPNuits: TA[ not be used for branNb NSPNfSO ZSPSBaJ All 1Ke vMFO and Kjj vMFt NirNfSOI
shall be provSDGD ZSOb a dediNAOGd aPMfBDGD NMBDfNtor (neutral) for eaNb phase NMBDfNOMPJ  �p to 

three of these NSPNfSOI TA[ be installed in a sinaFG Nonduit but not TMPG than one NMBDfNOMP of eaNb
phase TA[ oG installed in a sinaFG NMBDfSOJ

FJ UPABNb LSPNfSOI LMBNGAFGD in LGilinaIQ Walls, and gAPOSOSMBIx  Type THHN��HWNiKQ sinaFG
NMBDfNOMPI SB PANGZA[J
1J ArTMPGD NAoFGQ Type ALi�Lr TA[ be installed for norTAF and equipTGBO systeT sinaFG

branNb NSPNfSts NMBNGaled in ZAFls, and partitions in lenaOhs betZGGB outlet bo\Gs Xe� or 

less and not as hoTeruns or Zirina oGOZGGB RfFFbo\GI MP {fBNOSMB oM\GIJ
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KJ ArTMPGD NAoFG, Type ALi�Lr TA[ be installed betZGGB the first outlet bo\ NMBNGaled in 

a ZAFF or partition and a {fBNtion bo\ abovG an aNNGssible NGilina iTTGDSately abovG the 

loNAOion ZbGPG ObG NAble e\SOI ObG ZAFl or partition fraTSBaJ

}J UPABNb LSPNfSOI beloZ SlabsiMBi}PADG and �BDGPaPMfBDx  Type THHN�THWNiKQ sinaFG
NMBDfNOMPI in raNGZA[J Installation of raNGZA[I ZSObSn any NMBNPGOG slab or NMTRMISOG NMBNrete 

and steel deNn is prohibitedJ NEL WkjJkX (A) requires that all branNb NirNfSOI servSBa patient NAPG
areas are provSDGd ZSOb an effeNOSvG aPMfBDi]AfFO NfPPGnt path by installation in a TGOAF raNGZay 

systeTQ or a NAoFe havSBa a TGOAlliN arTMP or sheath asseTbly that qualifies as an equipTGBO
aPMfBDSBa NMBDfNOorJ  dGOalliN raNeZA[I are not a speNS]SGd raNGZA[ for branNb NSPNfSOs installed 

beloZ slabsiMBiaPAdeJ To assure NMTRFSABNG ZSOb the NEL requireTent, both initially and ZbGB
reTMDGFs oNNfP in the future, the installation of branNb NSPNfSt ZSPSBa under slabsioniaPAde is 

liTited to NSPNfSOs supplyina only the folloZina rooTs and area types ZSOhout e\OGBISMB beyond 

the rooT MP Area to a rooT or area not listed here:

1J dGNbABSNal SpaNGIJ
KJ EleNtriNAF �MMTsJ
XJ Food ServSNGJ

HJ UPABNb NirNfSO ZSPSBa TA[ also be installed under slabsiMBiaPADG to supply poZer for the 

folloZSBax
1J SysteTI rfPBSOfPGJ
KJ Floor UM\GIJ
XJ cSPGNO ZSPGd equipTGBO Ohat is not loNAted aaASBIO A ZallJ

IJ LMPD cPMRI and gortable ApplianNG LMBBGNOSons: Type SO, hard servSNG NMPD ZSOh stainlessiIOGGF, 
ZSPGiTGIbQ IOPASniPGFSG] DGvSNG AO OGPTinations to suit appliNAOSonJ

yJ Isolated gMZer SysteT LMBDfNOMPIx �ke AW}Q Type ���|iK stranded Zith NPMIIiFSBnGD g^
insulation and a dieleNtriN NMBIOABO of XJW or less, installed in Ed� NMBDfSOJ To liTSO leanAaGi
NfPPGBO the branNb NSPNfSt NMBDfNOors TfIO be reduNGD to the shortest ovGPAFF lenaOb possibleJ Install 

NMBDfSOI for Isolated gMZGP SysteT branNh NSrNfSOI in the Tost direNO path betZGGB the panel and 

the outlet bo\Q ZbSNb is not neNGIIAPSFy parallel and perpendiNfFAr to the struNOfPG and fraTSBaQ to 

reduNG NMBDfNOor lenaObJ Install only one NirNfSO in per NMBDfSOJ cM not use pullina NMTpounds 

ZbGB SBIOAFFina ObG oPABNb NirNfSO NMBDfNtors of Isolated gMZGP l[IteTIJ

3.3 INSTALLATION OF CONDUCTORS AND CABLES

AJ LMBNGAF NAoFGI SB ]SBSshed Zalls, NGSFSnaI, and floors unless otherZSIG SBDSNAtedJ

UJ LMTRFGOe raNGZA[ installation betZGGB NMBDfNtor and NAble terTSnation points aNNMPDSBa to 

SeNOSMB KV eW XX sRaNGZA[I and UM\GI for EleNOriNAF SysteTIs prior to pullina NMBDfNtors and 

NAoFGsJ

LJ �IG TABf]ANOfPGriARRPMvGD pullina NMTRMfBD or lubriNABO ZbGPG neNessary~ NoTRMfBD used Tust 

not deteriorate NMBDfNOMP or insulationJ cM not e\NGGD TABf]ANOfPGP�I reNMTTGBDGD TA\STfT
pullina tensions and sideZall pressure vAFfGIJ cM not use pullina NMTpounds or lubriNABO for 

installation of branNb NSPNfSO NMBDfNtors for Isolated gMZGP l[IOGTIJ

cJ �IG pullina TGAns, inNFfDSBa fish tape, NAble, rope, and basnGOiZeavG ZSPG�NAoFG aPSRIQ that ZSFF
not daTaaG NAoFGI MP PANeZA[J

EJ Install e\RMIGD NAoFGI parallel and perpendiNfFar to surfaNGI of e\RMIGD struNOfPAF TGToGPIQ and 

folloZ IfP]ANG NMBOMfPI ZbGPG RMIIibleJ
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FJ Support NAoFGs aNNMPDSBa OM lGNOion KV eW K_ s�anaGPI ABD lfRRMPOI ]MP ^FGNOPSNAF l[IOGTIJs

3.4 CORD REELS

AJ LMMPDSBAOG loNAOSMB M] Nord reels to aliaB Zith nSONbGB G�fSpTGBO IfRRFSGD o[ Ohe NMPD PGGFJ

UJ Fasten braNnGOI to struNOfPG usina TiniTfT X�qm threaded rod and to riaSDF[ support the NMPD realJ
dSBSTfT M] K Pods per braNnGO ZSOb ADDStion if required to provSDG A PSaSd supportJ

LJ Ad{fIO NMPD IOMRRGP AI NMMPDSnated ZSOb MZBGPJ

3.5 CONNECTIONS

AJ TiabOGn eleNOPSNal NMBBGNOMPI and terTSnals aNNMPDSBa to TABf]ANturer�I published torquei
tiabOenina vAluesJ If TABf]ANturer�I torque vAFfGI are not indiNAOGd, use those speNS]SGD in 

�` hqVpihqVUJ

UJ dAnG spliNGIQ terTSBAtions, and taps that are NMTRAOSoFG ZSOb NMBDfNtor Taterial and that possess 

equivAFent or better TGNbABSNal strenaOb ABD Snsulation ratinaI than unspliNGD NMBDfNtorsJ
1J �IG M\SDG SBbSoStor in eaNb spliNGQ OGPTSnation, and tap for aluTSBfT NonduNOMPIJ

LJ Wirina At Outlets: Install NMBDfNOMP AO eaNb MfOFGt, ZSOb AO FGast 1K SBNbGI (Xee TT� of slaNnJ

cJ LMTRF[ ZSOb requireTGBOI in SeNOSon KqXkkk scSaSOAFQ Addressable FireiplarT SysteTs for 

NMBBGNOinaQ OGPTSBAtinaQ ABD SDGBOifyina ZSPGI ABD NAoFesJ

3.6 IDENTIFICATION

AJ Identify and NMForiNMDG NMBDfNOMPI and NAoFGI aNNordina to SeNOSMB KV eW WX suDGBOifiNAOSMB for 

EleNtriNAF l[IOGTsJs

UJ Identify eaNb spare NMBDfNtor at eaNb end Zith panel and NSPNfSO nuToGP and identify as spare 

NMBDfNOMPJ

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

AJ Install sleevGI and sleevG seals at penetrations of e\OGPSMP floor and Zall asseTbliesJ LMTRF[ ZSOb
requireTents in SeNOion KV eW hh slFGGvGI and SleevG Seals for EleNOPSNal RaNGZA[I and LAoFinaJs

3.8 FIRESTOPPING

AJ Apply firestoppina to eleNOPSNAl penetrations of fireiPAted floor and ZAFF asseTblies to restore 

oriaSBAF fireiPGISIOAnNG ratina of asseToFy aNNMPDSBa to SeNOion ej qh 1X sgGBGtration 

FirestoppinaJs

3.9 FIELD QUALITY CONTROL

AJ gGP]MPT ObG ]MFloZSBa OGIOI ABD SBIRGNOions:



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 26 05 19 - 7

1J After installina NMBDfNOMPI and Nables and before eleNOPSNal NSPNfSOry has been eneraSzed, 

test feeder NMBDfNOMPI and NMBDfNOMPI feedina the folloZSBa NPSOSNal equipTGBO and servSNGI
for NMTRFSanNG ZSOb PG�fSreTGBOIJ
aJ ITAaSBa ^quipTGBO

KJ Infrared SNABBSnax After Substantial LMTRFetion, but not TMPG than 6e days after Final 

ANNGROAnNGQ perforT an infrared sNAB of eaNb spliNG in NMBDfNOMPI NoJ X AW} and laraGPJ
ReTMvG bo\ and equipTent NMvGPI so spliNes are aNNGIISoFG to portable sNAnnerJ LMPPeNO
defiNSenNSGI DGOGrTSBGD DfPSBa ObG sNanJ
aJ FolloZifR Infrared SNABBSnax gGP]MPT an additional folloZifR infrared sNAB of eaNb

spliNG kk Tonths after date of Substantial LMTpletionJ
bJ InstruTGBOx �IG an infrared sNABBSBa devSNG desiaBGD to TGAIfPG teTRGPAOfPG or to 

deteNt siaBS]SNABO devSAOSMBI froT norTAF vAFfGIJ grovSde NAlibration reNMPD for 

devSNGJ
NJ ReNMPD of Infrared SNABBSnax gPGRAPG a NGPOSfied report that identifies spliNGs 

NbGNnGd and that desNribes sNAnnina resultsJ InNFude notation of defiNSGBNies 

deteNted, reTGDSal aNOSon tanGBQ ABD MoIGPvAOions after reTGDSal aNOSonJ

UJ Test and InspeNtion Reports: gPGRAPG a ZPSOOGB PGRMPO to reNMPD ObG ]MFloZSBax
1J gPMNGDfPGI fIGDJ
KJ Results that NMTRF[ ZSOb PGquireTGBOIJ
XJ Results that do not NMTply ZSOb requireTGBOI and NorreNOSvG aNOSMB tanGn to aNbSGvG

NMTRFSanNG ZSOb PG�fSreTGBOIJ

LJ LAoFGI ZSFF be NMBISDGPGD DG]GNOSvG S] Ohey do not pass tests and inspeNOionsJ

ENc �r SEL�u�N 
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes grounding and bonding systems and equipment.

B. Section includes grounding and bonding systems and equipment, plus the following special 

applications:

1. Installation and Bonding of Grounding Electrodes including:

a. Metal Underground Water Pipe

b. ����� ����e of the Structure
c. Concrete�������� ����������  ���¡� n¢ £FER ¤��¡���
d¥ ¤��¡�� ¦ �¢
e¥ Rod Ele�trodes

§¥ ¤��¡�� ¨��� �¢ ������ ©ith li¢ª�� �¢ «���e�� �� �¬����¥
¥ Foundation steel ele��rodes¥
®¥ Ele�tri��� ¦��� ¤round ¯¡�¥

°¥ Installation and bondin¢ of ¢��¡�� �¢ ele������s in��¡� n¢ bondin¢ of the ����� fra�� of the 

stru��¡��± �������e�������� ele������� in��¡� �¢ UFER ¢��¡���± ¢��¡�� rin¢ and rod ele������� is 

pro² ��� ¡���� «��² �¡� ¨ � «��³�¢� ¥´µ¥

1.3 ACTION SUBMITTALS

A¥ ¶���¡�� ·���: For ea�ª �¬«� �¸ «���¡�� indi����d¥

1.4 INFORMATIONAL SUBMITTALS

A¥ As�¯¡ �� ·���: ¶���� sho© �¢ di���� ���d as�¨¡ �� lo�ations of ¢��¡�� �¢ features spe� ¸ �� in 

¹� ��� º¡�� �y °������¹ »�� ���±  ��ludin¢ �ª� ¸���o©in¢¼
1¥ Test ©���s¥
§¥ ¤��¡�� �¢ ����trodes

¥ ¯��� �¢ ½¡�«���
®¥ Ele�tri��� ¦��� ¤roundin¢ ¯¡�¥
¾¥ TE° ��� T·R ¤roundin¢ ¯¡�¥

¯¥ Field quality�������� ��ports¥
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1.5 CLOSEOUT SUBMITTALS

A¥ Operation and �� ��enan�� ·��a: For ¢��¡�� n¢ to in��¡�� in e���¢���y, operation, and 

�� ��enan�� ��nuals¥
1¥ In addition to ite�� spe� ¸ �d in Se�� �� ´µ ¿À § ¹Á«���� on and �aintenan�� ·���±¹

in��¡�� the follo© �¢¼
a¥ Instru�� ��� for periodi� testin¢ and inspe�� �� of ¢��¡�� �¢ features at test ©����

based on NF¶» ¿´¯¥
1) Tests shall deter� �� if ¢��¡������ ������ or i�pedan�� ²��¡�� re�� �

© �ª � spe� ¸ �� ��Â �¡�s, and instru�� ��� shall re����end ������ti²�
a�� on if ²��¡�� �� ���¥

§Ã In��¡�� ����������� �estin¢  ����²�ls¥

1.6 QUALITY ASSURANCE

A¥ Ele�tri��� °��«���nts, ·�² �es, and A��essories: Ä ���� and labeled as defined in NF¶» ¿´± by 

a qualified testin¢ a¢���¬± ��� ��r³�� ¸��  ������� ���ation and appli��� ��¥

¯¥ °��«�¬ © �ª £Ä ®Å¿ ¸�� ¢�oundin¢ ��� ¨��� �¢ ���erials and equip����¥

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION

A¥ Ele�tri��� °��«���nts, ·�² �es, and A��essories: Ä ���� and labeled as defined in NF¶» ¿´± by 

a qualified testin¢ a¢���¬± ��� ��r³�� ¸��  ������� ���ation and appli��� ��¥

¯¥ °��«�¬ © �ª £Ä ®Å¿ ¸�� ¢�oundin¢ ��� ¨��� �¢ ���erials and equip����¥

2.2 CONDUCTORS

A¥ Insulated °���¡�tors:  °opper or tinned���««�� © �� or ��¨�e insulated for 6´´ Æ unless other© ��
required by appli��¨�� °��� �� �¡�ª�� � es ha² �¢ Ç¡� �� ��ion¥

¯¥ ¯��� °�««�� °���¡�����¼
1¥ Stranded °���¡��ors: AST� ¯ À¥
§¥ Tinned °ondu�����¼ »ÈT� ¯ ¥
¥ ¯��� �¢ °�¨��: §À ³�� �± 1® strands of No¥ µ¿ »W¤ ����¡�tor, 1É® in�ª (6 ��Ã in 

dia��ter¥

°¥ Ele�tri��� Roo� ¤��¡�� �¢ ¯¡�¼ ¶���� �led re����¢¡��r bars of annealed ��««��± 1É® by ® in�ª�s 

(6¥ by 1´´ ��) in ����s se�� ��± ©ith ÊÉ§� n�ª (¿¥µ®���Ã holes spa�ed 1�µÉÀ in�ª�� (§À ��Ã 
apart¥ Stand��¸¸ insulators for ��¡�� �¢ shall ���«�¬ © �ª UÄ ÀÊµ for use in s© ��ª¨�����± 6´´ Æ
and shall be Ä�Â�� or ¶Æ°± i�«¡�se tested at ¾´´´ Æ¥  Ä�n¢�ª as required for all spe� ¸ ��
ter� nations plus §¾Ë �«��� ¨¡� ��� �ess than §´  ��ª��¥

·¥ TE° and T·¦ ¤��¡�� �¢ ¯¡�¼ ¶redrilled re����¢¡��r bars of annealed ��««��± 1É® by ® in�ª�� 
(6¥ by 1´´ ��) in ����s se�� ��± ©ith ÊÉ§� n�ª (¿¥µ®���Ã holes spa�ed 1�µÉÀ in�ª�� (§À ��Ã 
apart¥ Stand��¸¸ insulators for ��¡�� �¢ shall ���«�¬ © �ª UÄ ÀÊµ for use in s© ��ª¨�����± 6´´ Æ
and shall be Ä�Â�� or ¶Æ°± i�«¡�se tested at ¾´´´ Æ¥  Ä�n¢�ª as required for all spe� ¸ ��
ter� nations plus §¾Ë �«��� ¨¡� ��� �ess than 1§  ��ª��¥
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2.3 CONNECTORS

A¥ Ä ���� and labeled by an NRTÄ a���«��¨�e to authorities ha² �¢ Çurisdi�� �� for appli��� ons in 

©ª �ª used and for spe�ifi� types, siÌ�s, and ���¨ ��� ons of �ondu����� and other ite��
�������ed¥

¯¥ ¯����� °onne����� ¸�� °���¡����� ��� ¶ «��¼ °�««�r or ��««�� ����¬¥

°¥ Welded °�����tors: EÂ��ª��� ��©��din¢ ³ �� of types re����ended by ³ � ��nufa��¡��� for 

����rials bein¢ Ç� ned and installation ���� tions¥

·¥ ¯¡��¯�� °�����tors: ���ª�� ��� type, ���� sili��� bronÌ�, solderless �o�«���� ����¬«� © ��
ter� nals, and lon¢�¨�����, t©��¨��� �������ion to ¢��¡�� ¨¡� ¨��¥

2.4 GROUNDING ELECTRODES

A¥ ¤��¡�� ¦���¼ °�««������� ���elÍ É®  ��h by 1´ ¸eet (1Ê �� ¨¬  �Ã¥

PART 3 - EXECUTION

3.1 APPLICATIONS

A¥ °���¡�����¼ Î�����l stranded ����¡��ors unless other© ��  �� ���ed¥

¯¥ Under¢��¡�� ¤roundin¢ °���¡�����¼ Install bare tinned���««�� ����¡����± No¥ ®É´ »Ï¤
� � �¡�¥
1¥ ¯¡�¬ �� ��ast 1À  ��ª�� (6´´ ��Ã belo© ¢����¥

°¥ Isolated ¤��¡�� �¢ °���¡�����¼ ¤������������ insulation ©ith ���� nuous yello© stripe¥ On 

feeders © �ª isolated ¢��¡��± identify ¢��¡�� �¢ ����¡��or ©ª��� ² � ¨�� to nor��l inspe�� ��±
© �ª alternatin¢ bands of ¢reen and yello© tape, © �ª at least three bands of ¢���n and t©o bands 

of yello©¥

·¥ ¤��¡�� �¢ ¯¡�¼ Install in Nor��l ¶�©�� Ele�tri��� Roo�± Essential ¶�©er Ele��ri��� Roo�, TE°
and all T·¦¥  Install bus horiÌ������y, on insulated spa�ers § in�ª�� (¾´ ��) � � �¡� fro� ©���±
ÊÅ  ��ª�� Ð§®´´ ��) abo²� ¸ � �ª�� ¸���� ¡��ess other© ��  �� ���ed¥

E¥ °���¡���� Ñ�r� ��� ��� ��� °������ ���¼
1¥ ¶ «� Ñ�r� ��� ���¼ ¯���ed ����������¥
§¥ Under¢��¡�� °������ ���¼ Welded ������tors eÂ�ept at test ©���s and as other© ��

indi��ted¥
¥ °������ ons to ¤��¡�� Rods at Test Wells: ¯����� �������ors¥
®¥ °������ ons to Stru��¡��� È���l: Welded ����������¥

3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

A¥ °��«�¬ © �ª Î�EE °§ ¢��¡�� �¢ ��Ò¡ re�����¥

¯¥ ¶�����¡���� Transfor���� and S© ��ª�s: Install tinned��opper ����¡�tor not less than No¥ ®É´
AW¤ fro� equip���� ¢��¡�� �¢ ter� ��ls to ¢��¡�� rin¢¥ ¯¡�¬ ¢�ound rin¢ not less 1À in�ª��
belo© ¸ � shed ¢��de¥
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3.3 EQUIPMENT GROUNDING

A¥ Install insulated equip�ent ¢��¡�� �¢ ����¡��ors © �h all feeders and bran�ª � ��¡ ts¥

¯¥ Install insulated equip���� ¢��¡�� n¢ ����¡����� © �h the follo©in¢ ite��± in addition to those 

required by NF¶» ¿´¼
1¥ Feeders and bran�h � ��¡ ��¥
§¥ Ä ¢ª� n¢ � ��¡ �s¥
¥ Re��«�a��� � r�¡ ��¥
®¥ Sin¢���«ª��� �otor and applian�� ¨����ª � r�¡ ��¥
¾¥ Three�«ª�se ����� ��� �««� an�� ¨����ª � r�¡ ��¥
6¥ FleÂ ¨�e ra��©�¬ �¡��¥
¿¥ Ar����� ��� ��tal����d ��¨�� �¡��¥
À¥ ¯¡�©�¬ Supply ° ��uits: Install insulated equip���� ¢��¡�� �¢ ����¡���� fro� ¢��¡�� �¢

bus in the s© ��ª¢�ar, s©it�ª¨����± or distribution panel to equip���� ¢��¡�� �¢ bar 

ter� nal on bus©�¬¥
Ê¥ Ó�¦�¬ Equip��nt ° ��¡ ��¼ Install insulated equip�ent ¢��¡�� �¢ ����¡���� in �ir�¡ ��

supplyin¢ Â���¬ �Ò¡ p����¥

°¥ Air�·¡�� Equip��nt ° ��¡ ��¼ Install insulated equip���� ¢��¡�� �¢ ����¡���� to du�t���¡����
ele�tri��� de² ��� operatin¢ at 1§´ Æ and ����± in��¡� �¢ air ����ners, heaters, da�«���±
hu� � fiers, and other du�� ele��ri��� equip����¥ ¯��� ����¡���� to ea�ª unit and to air du�� and 

�������ed �����li� « « �¢¥

·¥ Water Heater, Heat�Ñ��� �¢± and Antifrost Heatin¢ °�¨���¼ Install a separate insulated equip����
¢��¡�� �¢ ����¡���� to ea�ª ele��� � ©���� heater and heat�����in¢ ��ble¥ ¯��� ����¡���� to heater 

units, pipin¢± �onne���� �Ò¡ p����± ��� ���ponents¥

E¥ Isolated ¤��¡�� �¢ Re��«����e ° ��¡ ��¼ Install an insulated equip���� ¢��¡�� �¢ ����¡����
�������ed to the re��«����� ¢��¡�� �¢ ter� ���¥ Isolate ����¡��or fro� ra��©ay and fro�
panelboard ¢��¡�� �¢ ter� ����¥ Ter� ���� at equip���� ¢��¡�� �¢ ����¡��or ter� nal of the 

appli�able deri²�d syste� �� ���² �� ¡���ss other©ise indi����d¥

F¥ Isolated Equip��nt En��osure ° ��¡ �s: For desi¢��ted equip���� supplied by a bran�ª � ��¡ t or 

feeder, isolate equip���� en����¡�� fro� supply � ��¡ t ra��©�¬ © �ª a non���alli� ra�e©�¬ fittin¢
listed for the purpose¥ Install fittin¢ ©here ra�e©�¬ enters en�losure, and install a separate 

insulated equip���� ¢��¡�� n¢ ����¡����¥ Isolate ����¡���� fro� ra�e©�¬ and fro� panelboard 

¢��¡�� �¢ ter�inals¥ Ter� ��te at equip��nt ¢��¡�� �¢ ����¡���� ter� ��� of the appli��¨��
deri²�� �¬���� or ser² �� ¡���ss other©ise indi�����¥

¤¥ ������i� ������¼ °��«�y ©ith require��nts of IEEE °§¥
1¥ ¤��¡�� �¢ °���¡����¼ ¯are, tinned ��««�r, not less than No¥ À »Ï¤¥
§¥ ¤����¼ Èª��� be bonded to the ¢�oundin¢ ����¡���� © �ª � fleÂ ¨�� ¨��� n¢ Ç¡�«��¥

3.4 INSTALLATION

A¥ ¤��¡�� �¢ °���¡�tors: Route alon¢ shortest and strai¢ª���� paths possible unless other©ise 

indi��ted or required by °���¥ A²� � obstru�� �¢ a����� or pla� n¢ ����¡��ors ©ª��� they ��y be 

subÇ����d to strain, i�«���± �� ����¢�¥

¯¥ ¤��¡�� ¯��� �¢ °����� © �ª Ä ¢ª�� �¢ ¶�����tion Syste�¼ °��«�¬ © �ª NF¶» ¿À´ and UÄ ÊÅ
©ª�� inter������� �¢ © �ª li¢ª�� n¢ prote�� �� syste�¥ ¯��� ele��ri��� po©�� syste� ¢��¡��
dire��ly to li¢ª�� �¢ prote�tion syste� ¢��¡�� �¢ ����¡���� at ������� point to ele��� ��l ser² ��
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¢��¡�� �¢ ele�trode¥ Use bondin¢ ����¡���� siÌ�� sa�� as syste� ¢��¡�� �¢ ele������ ����¡�tor, 

and install in ����¡ �¥

°¥ ¤��¡�� Rods: ·� ²� rods until tops are § in�ª�s (¾´ ��Ã belo© finished floor or final ¢��de unless 

other© ��  �� �����¥
1¥ Inter������� ¢��¡�� rods © �ª ¢��¡�� �¢ ele������ ����¡���� belo© ¢���� and as other©ise 

indi��ted¥ ��³� ������tions © �ª�¡� �Â«�� �¢ ����l or da��¢ �¢ ���tin¢  ¸ ��¬¥

·¥ Test Wells: ¤��¡�� rod dri²�� throu¢ª drilled hole in botto� of handhole¥ Handholes are shall be 

at least 1§  ��ª�� (´´ ��Ã deep, © �ª ��²��¥
1¥ Test Wells: Install one test ©��� �� �he ¢��¡�� ��� ����� on indi����d on the dra© �¢�¥

E¥ ¯��� �¢ Straps and ½¡�«���¼ Install in lo��tions a����� ¨�� for inspe�� on and ��intenan�� eÂ��«�
©ª��� ��¡��� �hrou¢ª �������� ¸���in¢�¥
1¥ ¯��� �¢ to Stru��¡��¼ ¯��� straps dire��ly to basi� stru��¡��, ta³ �¢ ��re not to penetrate 

any adÇa���� «����¥
§¥ Use eÂ��ª���i��©����� �onne�����Í if a dis���������¬«� ������tion is required, use a 

bolted �la�«¥

F¥ ¤��¡�� �¢ for Steel ¯¡ �� �¢ Stru��ure: Install a dri²�� ¢��¡�� rod at base of ea�ª ������ ���¡��
and at inter��� �te interior and eÂ��� �� ���u��� �� � ������s not ���� �ª�� 6´ ¸��� (1À �Ã apart¥
1¥

¤¥ ¤��¡�� Rin¢¼ Install a ¢��¡�� n¢ ����¡����± ele�tri����¬ �������ed to ea�ª buildin¢ stru��¡��
¢��¡�� ���¥
1¥ Install tinned���««�� ����¡���� not less than No¥ ®É´ AW¤ for bond to ¢��¡�� rin¢ and for 

taps to buildin¢ �����¥
§¥ ¯¡�¬ ¢��¡�� � �¢ ��� �ess than §®  ��ª�� (6´´ ��Ã fro� buildin¢Ô� ¸�¡���� ��¥

H¥ °��������������� ¤��¡�� �¢ Ele������ (Ufer ¤��¡��Ã¼ Fabri���� a����� �¢ to NF¶» ¿´Í use a 

� � �¡� �¸ §´ ¸��� (6 �Ã of bare ��««�� ����¡��or not s������ �han No¥ ®É´ »Ï¤¥
1¥ If ������te foundation is less than §´ feet (6 �Ã lon¢± �� � eÂ��ss ����¡�tor © �ª � base of 

foundation¥
§¥ ¯��� ¢��¡�� �¢ ����¡���� to reinfor�in¢ steel in at least four lo���ions in �at footin¢ and 

at four spread footin¢ lo��� ons e²���¬ distributed throu¢ª�¡� buildin¢¥ EÂ���� ¢��¡�� �¢
����¡���� belo© ¢���� and �onne�� �� buildin¢Ô� ¢��¡�� �¢ ¢� � �� to ¢��¡�� �¢ ele������
eÂ�����l to �������e¥

I¥ ¤��¡�� �¢ ��� ¯��� �¢ ¸�� ¶ « n¢¼
1¥ ����� Water Ser² �� ¶ «�¼ Install insulated ��««�r ¢��¡�� �¢ ����¡��ors, in ����¡ �± fro�

buildin¢Ôs ��in ser² �� equip����± or ¢roundin¢ bus, to �� � ����� ©ater ser² �� entran���
to buildin¢¥ °������ ¢��¡�� n¢ ����¡����� to �ain ���al ©���� ser² �� pipesÍ use a bolted 

����p �������or or bolt a lu¢��ype �������or to a pipe flan¢� by usin¢ one of the lu¢ bolts 

of the flan¢�¥ Where a diele��� � ��in ©���� fittin¢ is installed, ������t ¢��¡�� �¢
����¡���� on street side of fittin¢¥ ¯��� ����l ¢��¡�� �¢ ����¡���� �onduit or slee²� to 

����¡���� �t ea�ª ���¥
§¥ Water ����� ¶ « �¢¼Use braided��¬«� bondin¢ Ç¡�«�rs to ele��� ����¬ bypass ©���� ������¥

°������ �o pipe © �ª � ¨��ted �������or¥
¥ ¯��� ea�h abo²�¢��¡�� portion of ¢�� pipin¢ syste� do©������� fro� equip�ent shutoff 

²��²�¥

½¥ ¶����¨���� ¯��� n¢¼ To ���«�¬ © �ª NE° ¾µ¿¥µ® panelboard bondin¢ require����s install a 

� � �¡� Õµ´ AW¤ ��««�� ����¡�tor bet©��� all bran�ª��ir�¡ � panelboard ¢��¡�� �¢ ter� ���
buses in ea�ª ele��� ��� roo�¥ The ����¡���� ��y be installed in Ö× E�Ñ �onduit or ��y be 

eÂ«���� ©ª��� ���¡���y fastened to the ©����¥
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3.5 FIELD QUALITY CONTROL

A¥ Tests and Inspe�tions:

1¥ After installin¢ ¢��¡�� �¢ syste� but before per������ ele��� ��� � ��¡ ts ha²� been 

ener¢ Ìed, test for ���«�ian�� © �ª ��quire�����¥
§¥ Inspe�� physi��� and �e�ª�� ��� ���� � ��¥ Æ�� ¸¬ ti¢ª���ss of a����� ¨��, bolted, ele��� ���

�������ions © �ª a ��librated torque ©����ª a��ordin¢ to ���¡¸���¡���Ô� ©� ����
instru�� ons¥

¥ Test ���pleted ¢��¡�� �¢ syste� at ea�ª lo��� �� ©ª��� a ��Â �¡� ¢��¡�����sistan��
le²�� is spe�ified, at ser² �� dis������� en����¡�� ¢��¡�� n¢ ����¡����± at ¢��¡�� test 

©����± ��� at indi² �¡�� ¢��¡�� rods¥ ��³� tests at ¢��¡�� rods before any ����¡�tors are 

�������ed¥
a¥ ����¡�� ¢��¡�� resistan�� no fe©�� than t©� full days after last tra�� of 

pre� « tation and © �ª�¡� soil bein¢ �� ������ by any ����� other than natural 

draina¢� or seepa¢� and © �hout �ª�� ��� treat���� or other artifi� al ��ans of 

redu� �¢ ��tural ¢��¡�� ��� �����e¥
b¥ ¶��¸��� ����� ¨¬ ¸��l��¸�«����� �l ���ª�� ������ �¢ �� Î��� Àµ¥

®¥ ¶��«��� di���� ���� ·��© �¢� lo�atin¢ ea�ª test ©���, ¢��¡�� rod and ¢��¡������
asse�¨�¬± and other ¢��¡�� n¢ ele������s¥ Identify ea�ª by letter in alphabeti��� order, and 

³�¬ to the re���� of tests and obser²�� ���¥ In��¡�� the nu�¨�� of rods dri²�n and their 

depth at ea�ª lo���ion, and in��¡�� obser²�tions of ©��ther and other pheno�ena that ��¬
affe�� test results¥ ·���� ¨� �easures ta³�� ��  �«��²� ���� ���¡��s¥

¯¥ ¤��¡�� �¢ �¬���� © �� ¨� ���� ����� ��¸��ti²�  ¸  � does not pass tests and inspe�� ons¥

°¥ ¶��«��� ��st and inspe�� �� ��ports¥

·¥ Report ��asured ¢��¡�� ��� ������� �ª�t eÂ����  �ª�s¥

E¥ EÂ���� ²� ¤round Resistan��¼ If resistan�� to ¢�ound eÂ����� spe� ¸ ed ²��¡��± notify Ar�hite��
pro�«��¬ �nd in��¡�� ���o������� ons to redu�� ¢��¡�� ��� ������¥

END OF SECTION 
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SECTION 26 05 29

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Hangers and supports for electrical equipment and systems.

ØÙ ÚÛÜÝÞßàáÞâÛÜ requireãäÜÞÝ åÛß áÛÜárete basesÙ

æÙ Related Requireãänts:

1Ù SeáÞâÛÜ ØçèéêëÙìç íîäâÝãâá ÚÛÜÞßÛïÝ åÛß Eleátriáðï SysteãÝí åÛß produáÞÝ ðnd installation 

requireãents neáäÝÝðßñ åÛß áÛãòïianáä óâÞô Ýäâsãiá áßâÞäriaÙ

1.3 ACTION SUBMITTALS

AÙ õßÛöàáÞ ÷ðÞð: For eaáô Þñòä Ûå òßÛöàáÞÙ
1Ù Ináïàöä áÛÜÝÞßàátion details, ãðÞäßâal desáßâòÞâÛÜÝø diãäÜÝâÛÜÝ of indiùâöàðï áÛãòÛÜäÜÞs 

and profiles, and finishes for the folloóinúû
aÙ HanúäßÝÙ
bÙ Steel slotted support systeãÝÙ
áÙ NonãäÞðïliá ÝàòòÛßÞ ÝñÝÞäãÝÙ
dÙ Trapeüe hanúäßÝÙ
eÙ ÚïðãòÝÙ
fÙ TurnbuáýïäsÙ
úÙ SoáýäÞÝÙ
hÙ Eye nutsÙ
iÙ SaddlesÙ
þÙ æßðáýäÞsÙ

ØÙ Ináïàöä ßðted áðòðáities and furnished speáialties and aááäÝÝÛßâäÝÙ

æÙ Shop ÷ßðóâÜúÝû îâúÜäö and sealed by a qualified professional enúâÜäärÙ For fabriáðÞâÛÜ and 

installation details for eleáÞriáðï ôðÜúärs and support systeãÝÙ
1Ù Trapeüe hanúäßÝÙ ÿÜáïàöä òßÛöàát data for áÛãponentsÙ
ØÙ Steel slottedoáôðÜÜäï systeãÝÙ
3Ù
êÙ NonãäÞðïliá ÝïÛÞÞädoáôðÜÜäï ÝñÝÞäãÝÙ
éÙ Equipãänt supportsÙ
6Ù Vâ�ßðÞâÛÜ Isolation æðse ÷äÞðâïÝû ÷etail fabriáðÞâÛÜø ináïàöâÜú anáôÛßðúäÝ and attaáôãänts 

to struáÞàßä and to supported equipãäÜÞÙ Ináïàöä adþàÝÞð�ïä ãÛÞÛß bases, rails, and fraãäÝ
for equipãänt ãÛàÜÞâÜúÙ

ÚÙ ÷äïäúðÞedo÷äÝâúÜ îà�ãâÞÞðï: For hanúäßÝ ðÜö ÝàòòÛßÞÝ åÛß äïäáÞßâáðï ÝñÝÞäãÝÙ
1Ù Ináïàöä öäsiúÜ áðïáàïðtions and details of trapeüä ôðnúäßÝÙ
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ØÙ Ináïàöä öäsiúÜ áðïáàïðtions for seisãâá ßäÝÞßðintsÙ

1.4 INFORMATIONAL SUBMITTALS

AÙ ÚÛÛßöâÜðÞâon ÷ßðóâÜúÝû RefleáÞäö áäâïânú plan(s) and other details, draóÜ to sáðïäø on óôâáô the 

folloóâÜú iteãÝ are shoóÜ and áÛÛßöâÜðÞäö óâÞô eaáô other, usinú input froã installers of the iteãÝ
inùÛïùäöû
1Ù Suspended áäâïinú áÛãòÛÜäÜÞÝÙ
ØÙ StruáÞàßðï ãäã�äßÝ ÞÛ óôâáô hanúäßÝ ðÜö ÝàòòÛßÞÝ óill be attaáôäöÙ
3Ù Siüä ðÜö ïoáðÞâÛÜ Ûå âÜâtial aááäÝÝ ãÛöàïäÝ åÛß ðáÛàÝÞâáal tileÙ
êÙ IteãÝ òäÜätratinú åâÜâshed áäâïâÜúø ânáïàöâÜú Þôä åÛïloóâÜúû

aÙ LâúôÞânú åânÞàßäÝ ðÜö ïâúôÞâÜú áÛÜÞßÛïÙ
bÙ Eleátriáðï òÛóäß öäùâáäÝ
áÙ ÚÛããàÜâáðÞâÛÜÝ öäùâáäsÙ
dÙ Air outlets and inletsÙ
eÙ SpeaýäßÝÙ
fÙ Fire sprinýïärsÙ
úÙ AááäÝÝ òðÜäïÝÙ
hÙ õßÛþäáÞÛßÝÙ
iÙ Fire alarã ÝñÝteã öäùâáäsÙ
þÙ Nurse áðïï ÝñÝÞäã deùâáäÝÙ

æÙ Seisãâá QàðïâåâáðÞion ÚäßÞâåâáðÞäÝû For hanúäßÝ and supports for eleáÞßâáal equipãänt and systeãs, 

aááässories, and áÛãòÛÜäÜÞÝø åßÛã ãðnufaáÞàßäßÙ
1Ù æðÝâÝ for ÚärtifiáðÞion: Indiáðte óôäÞôäß óithstand áäßÞifiáðÞâon is based on aáÞàðï test of 

asseã�ïäö áoãòÛÜäÜÞÝ Ûß ÛÜ áðïáulationÙ
ØÙ ÷âãäÜÝâÛÜäö Outline ÷ßðóâÜúÝ of EquipãäÜÞ Unit: Identify áäÜÞer of úßðùâÞñ and loáðÞä 

and desáßâbe ãÛàÜÞâÜú ðÜö ðnáôÛßðúä òßÛùâÝâÛÜÝÙ
3Ù ÷äÞðâïed desáription of equipãäÜÞ anáôÛßðúä deùâáäÝ on óôâáô the áäßÞifiáðÞâon is based 

and their installation requireãentsÙ

ÚÙ Weldinú áäßÞâåâáatesÙ

1.5 QUALITY ASSURANCE

AÙ Weldinú QualifiáðÞions: Qàðïâåñ òßÛáäöàßäÝ ðÜö personnel aááÛßöâÜú Þo AWS ÷ìÙì ÷ìÙì�Ù

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

AÙ ÷äïäúðÞed ÷äÝâúÜû Enúðúä a qualified professional enúâÜääßø as defined in SeáÞâon èìêèèè
íQàðïâÞñ "ä�àâreãäÜÞÝøí ÞÛ öäÝâúÜ ôðÜúär and support systeãÙ

æÙ Seisãâá õäßåÛßãðÜáäû HanúäßÝ and supports shall óâÞhstand the effeáÞÝ of earthquaýä ãÛÞâÛÜÝ
deterãined aááÛßöânú ÞÛ �îÚC îCÿ /Ù
1Ù The terã íóâÞhstandí ãäðÜÝ íthe supported equipãäÜÞ and systeãÝ óâïï reãðâÜ in plaáä

óâÞôÛàÞ separation of any parts óôäÜ subþäáted to the seisãiá foráäÝ speáâåâäd and the 

systeã óâïï �ä fully operational after the seisãâá äùäntÙí
ØÙ ÚÛãòÛÜäÜÞ Iãportanáä pðáÞor:  1ÙéÙ
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ÚÙ SurfaáäoæàßÜâÜú ÚôðßðáÞäristiáÝû ÚÛãòïñ óâÞô AST� C ëêM testinú by a qualified testinú aúänáñÙ
Identify produáts óâÞô ðòòßÛòßâðÞe ãðßýâÜúÝ Ûå ðòòïâáable testinú ðúäÜáñÙ
1Ù Flaãä "atinúû Úïðss 1Ù
ØÙ SelfoänÞânúàâÝôâÜú ðááÛßöâÜú Þo AST� ÷ ç3éÙ

2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

AÙ Steel Slotted Support SysteãÝû ÚÛãòïy óâÞô �p��oê faáÞÛßñoåð�ßâáated áoãòÛÜäÜÞÝ for field 

asseã�ïñÙ
1Ù �ðÞäßâðl:  lðïùðÜâüed steelÙ
ØÙ ÚôðÜÜäï Width:  Use 1oì ê ináôäÝ (3ìÙ/é ããm óôäßä possible and ãâÜâãàã 13 ìç ináhes 

(ØèÙçê ããm óôäßä ÜäáäÝÝðßñ öàä ÞÛ Ýòðáä ßästriáÞâÛÜÝÙ
3Ù �äÞðïïiá ÚÛðÞâÜúÝû Hotoöâò úðïùðÜâüed after fabriáðÞâon and applied aááÛßöâÜú to �F��o

êÙ
êÙ ÚôðÜÜäï ÷âãensions: SeleáÞäd for appliáð�ïe load áßâÞäriaÙ

æÙ ÚÛÜöàâÞ and Úð�ïä Support ÷äùâáes:  Steel hanúäßÝø áïðãòÝø and assoáâðÞäö fittinúÝø desiúÜäö for 

types and siües of raáäóðñ Ûß áð�ïä to be supportedÙ

ÚÙ Support for ÚÛÜöàáÞÛßÝ in VäßÞiáðï ÚÛÜöàâÞ: FaáÞÛßñoåð�ßâáðted asseã�ïñ áÛÜÝâÝÞânú of threaded 

body and insulatinú óäöúâÜú pluú or pluúÝ for eleáÞßâáðï áonduáÞÛßÝ in riser áÛÜöàâÞÝÙ õïuúÝ shall 

haùä nuã�äßø siüäø and shape of áÛÜöàátor úßâòòânú pieáäs as required to suit indiùâöàðl 
áÛÜöàáÞÛßÝ Ûß áðbles supportedÙ æÛöñ Ýôðïï �ä ãðöä Ûå ãðïïeable ironÙ

÷Ù StruáÞàßðï Steel for FabriáðÞäö Supports and Restraints: AST� � 3ç � 3ç� steel plates, shapes, 

and barsM �ïaáý ðÜö úðïùðniüäöÙ

EÙ �ÛàÜÞâÜúø AnáôÛßâÜúø and Attaáôãänt ÚÛãòÛÜäÜÞÝû IteãÝ for fasteninú eleáÞßâáðï iteãÝ or their 

supports to buildinú surfaáes ináïàöä ðÜö ðre liãâÞed to the folloóinúû
1Ù õÛóöäßo�áÞàðÞäö Fasteners: ThreadedoÝÞääl stud, for use in hardened portland áeãäÜÞ

áÛÜáßäÞe, steel, or óÛÛöø óâÞô tension, shear, and pullout áðòðáâÞâäÝ appropriate for 

supported loads and buildinú ãðÞerials óôäßä àÝäöÙ
ØÙ �äáôðÜâáaloCnòðÜÝâÛÜ AnáôÛßÝû InsertoóäöúäoÞñòäø stainless steel, for use in hardened 

portland áäãäÜÞ áonáßäÞäø óâÞh tension, shear, and pullout áðpaáâÞâäÝ appropriate for 

supported loads and buildinú ãðÞerials óôäßä àÝäöÙ
3Ù ÚÛÜáßäÞä Inserts: Steel or ãðïïeableoâßÛÜø slotted support systeã units are siãâïðr to �SS 

Type 1ë àÜâÞs and áÛãòïñ óâÞô �p��oê Ûß �îS SõoéëÙ
êÙ ÚïðãòÝ for AttaáôãäÜÞ to Steel StruáÞàßðï Eleãänts: �îî îõoéë units are suitable for 

attaáôäö ÝÞßàáÞàßðï äleãäÜÞÙ
éÙ Throuúô æÛïÞs: StruáÞàßðï Þñòä, hen ôäðöø ðÜö ôâúô ÝÞßänúÞôÙ ÚÛãòïñ óâÞô �î�� � 3ØéÙ
6Ù Hanúäß "ÛöÝû �ôßäðded steelÙ

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

AÙ ÷äÝáßâòÞâÛÜû Welded or bolted struáÞuraloÝÞääï shapes, shop or field fabriáated to fit diãensions of 

supported equipãäÜÞÙ

æÙ �ðÞäßâðls: ÚÛãply óâÞô requireãäÜÞÝ in SeáÞion èé éè èè í�äÞal FabriáðÞâÛÜÝí for steel shapes 

and platesÙ
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PART 3 - EXECUTION

3.1 APPLICATION

AÙ ÚÛãòïñ óith NEÚ� ì and NEÚ� ìèì for appliáðÞâÛÜ of hanúäßÝ and supports for eleáÞßâáðï 
equipãänt and systeãÝ àÜïäÝÝ ßä�àâßäãents in this SeáÞion are striáÞärÙ

æÙ ÚÛãòïñ óâÞô requireãäÜÞÝ for raáeóðñÝ and bonäÝ speáâåâäö in SeáÞâÛÜ Øçèé33 í"ðáäóðñÝ and 

æÛnäÝ åÛß Cïäátriáðï îñÝÞäãsÙí

ÚÙ �ðnâãàã Support SpaáâÜú and �âÜâãàã Hanúär Rod Siüä for Raáäóðñû Spaáä supports for 

E��Ýø I�ÚÝø and R�ÚÝ as sáheduled in NEÚ� ìø óôäßä Table 1 lists ãðnâãuã spaáâÜúÝ that 

are less than those stated in NFõ� /èÙ �âÜâãàã ßÛö Ýâüe shall be 3 ë ânáô (� ããm in diaãäÞäßÙ

÷Ù �àïÞâòïe RaáäóðñÝû Install trapeüäoÞñòä supports fabriáðÞäd óâÞô steel slotted support systeãø
siüäö so áðòðáity áðÜ be ináßäðsed by at least Øé peráäÜÞ in future óâÞôÛàÞ enáäädinú speáâåâäö
desiúÜ ïÛðd liãâÞÝÙ
1Ù Seáàßä ßðáeóðñÝ ðÜö áð�ïäÝ ÞÛ these supports óith sinúïäo�ÛïÞ áonduit áïðãpsÙ

EÙ SprinúoÝÞääï álaãòÝ desiúÜäö for supportinú sinúïä áÛÜöàâts óâÞhout bolts ãðñ be used for 1oì Øo

ináô (3ëoããm and sãðïïär raáäóðñÝ serùâÜú branáh áâßáàâts and áÛããàÜâáðtion systeãÝ aboùä
suspended áäâïinúÝ ðÜö åÛß åðÝÞäÜâÜú ßðáeóðñÝ ÞÛ Þßðòäüä supportsÙ

3.2 SUPPORT INSTALLATION

AÙ ÚÛãòïñ óâÞô NEÚA 1 and NEÚ� ìèì for installation requireãents enáept as speáâåâäd in this 

artiáleÙ

æÙ Raáäóðñ Support �äÞôÛöÝû In addition to ãäÞôÛöÝ desáßâ�äö in NEÚ� ìø E��Ýø I�ÚÝ, and 

R�ÚÝ ãðñ be supported by openinúÝ throuúô struáÞàßä ãäã�äßÝø aááÛßöânú to NFõ� /èÙ  Only 

prefabriáated openinúÝ in struáÞàßä ãäã�äßÝ ãay be usedÙ  ÷o not áreate openinúÝ in struáÞàßä
ãäã�ärs unless direáÞäö ÞÛ do so by the struáÞàßðï äÜúâneer of reáÛßöÙ

ÚÙ Úð�ïä Support �äÞôÛöÝû Úðbles used for ÚâráàâÞÝ and Equipãänt Operatinú at Läss Than éè VÛïÞÝ
and Úïðss 1, Ø or 3 ReãÛÞäoÚÛÜÞrol, SiúÜðïâÜú and õÛóeroLâãâÞäd ÚâßáàâÞÝ shall be installed in Jo

hooýÝÙ  Where áð�ïes enÞäÜö froã JoôÛÛýÝ to equipãäÜÞ áð�ïäÝ shall be supported froã the 

struáÞàßä by straps, hanúäßÝø áð�ïä ties or siãâïar fittinúÝ desiúÜäd and installed so as not to daãaúä
the áðbleÙ ÷Û ÜÛÞ åðÝÞäÜ Ûß Ýäáàßä áð�ïäÝ ÞÛ Þôä raáäóðñÝ Ûå Þôä òÛóäß ÝñÝÞäãÙ

÷Ù StrenúÞô of Support Asseã�ïâäs: Where not indiáðted, seleáÞ siüäs of áÛãòÛÜäÜÞs so strenúÞô óill 

be adequate to áarry present and future statiá loads óâÞôâÜ speáified loadinú liãâÞÝÙ�âÜâãàã statiá
desiúÜ load used for strenúÞô deterãâÜðÞâon shall be óäâúôÞ of supported áoãòÛÜäÜÞÝ plus Øèè lb 

(�è ýúmÙ

EÙ �ÛàÜÞâÜú and AnáôÛßðúä of Surfaáeo�ÛàÜÞäö Equipãent and ÚÛãòÛÜäÜÞÝû AnáôÛß and fasten 

eleátriáðï iteãs and their supports to buildinú struáÞàßðï eleãäÜÞs by the folloóinú ãäÞhods unless 

otheróâÝä âÜöâáðÞäö �ñ áÛöä:

1Ù To Wood: Fasten óâÞô ïðú ÝáßäóÝ Ûß ÞôßÛàúô �ÛïÞsÙ
ØÙ To Neó ÚÛÜáßäÞä: æÛïÞ ÞÛ áÛÜárete insertsÙ
3Ù To �ðÝÛÜßñû Approùäö toúúïäoÞype bolts on holloó ãðÝÛÜßñ units and enòðÜÝâÛÜ anáôÛß

fasteners on solid ãasonry unitsÙ
êÙ To Enâstinú ÚÛÜáßäÞäû EnòðÜÝâÛÜ ðÜáôÛß åðÝÞäÜärsÙ
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éÙ Instead of enòðÜÝâÛÜ anáôÛßÝø poóöäßoðáÞuated driùäÜ threaded studs proùâöäö óâÞô loáý
óðÝôäßÝ and nuts ãðñ be used in enâÝÞâÜú standardoóäâúôÞ áÛÜárete ê ináhes (1èè ããm 

thiáý or úßäðterÙ ÷Û not use for anáôÛßðúä to liúôÞóeiúôÞoðúúßäúðÞä áÛÜáßäÞä or for slabs 

less than ê âÜáhes (1èè ããm thiáýÙ
6Ù To Steel:  æäðã áïðãps (�îî îõoéëø �ñòä ì�ø Øìø Ø3ø Øéø or Ø/mø áÛãplyinú óâÞô�îî Sõo

6�Ù
/Ù To LâúôÞ îÞääïû îôäät ãäÞðï sáßäósÙ
ëÙ IteãÝ �ÛàÜÞed on Holloó Walls and NonstruáÞural æàâïöânú SurfaáäÝû �ÛàÜÞ áð�âÜäÞÝø

panelboards, disáonneáÞ sóâÞáôäÝø áÛÜÞßÛï enáïÛÝàßäÝø pull and þàÜáÞâon bonäÝ, 
transforãäßÝø and other deùâáäÝ on 13 ìç ináhes (ØèÙçê ãã) slottedoáôðÜÜäï raáýs attaáôäö
to substrate by ãäðns that áÛãòïñ óâÞô seisãâáoßäÝÞßðint strenúÞô and anáôÛßðúä
requireãentsÙ

FÙ ÷ßâïï holes for enòðÜÝâÛÜ anáôÛßÝ in áÛÜáßäte at loáations and to depths that aùÛâö the need for 

reinforáânú �ðßÝÙ

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

AÙ ÚÛãòïñ óith installation requireãäÜÞs in SeáÞion èééèèè í�äÞðï FabriáðÞâÛÜÝí for siteoåð�ßâáðted 

ãäÞðl supportsÙ

æÙ ÚàÞø fit, and plaáä ãâÝáäïïaneous ãäÞðï supports aááàßðÞäly in loáðtion, aliúÜãent, and eleùðÞâÛÜ
to support and anáôÛß äïäáÞßâáðï ãðÞerials and equipãäÜÞÙ

ÚÙ Field Weldinúû ÚÛãòïñ óâÞh AWS ÷ìÙì ÷ìÙì�Ù

3.4 CONCRETE BASES

AÙ ÚÛÜÝÞßàáÞ áÛÜáßäÞä bases of diãäÜÝâÛÜÝ indiáðÞäö but not less than ê ináhes (1èè ããm larúäß in 

both direáÞâÛÜÝ than supported unit, and so anáôÛßÝ óâïï be a ãiniãàã of 1è bolt diaãäÞäßÝ froã
edúä Ûå Þôä baseÙ

æÙ Use 3èèèoòÝâ (ØèÙ/o�õðm, Øëoöðñ áÛãòßäÝÝâùäoÝÞßäÜúÞô áÛÜáßäÞäÙ ÚÛÜáßäÞä ãðterials, 

reinforáäãäÜÞø and plaáeãäÜÞ requireãäÜÞs are speáified in SeáÞâon è3 3è èè íÚðÝÞoâÜoõïðáä
ÚÛÜáßäÞäí or Seátion è3 3è é3 í�âÝáäïïðÜäÛàÝ ÚðÝÞoânoõlaáä ÚÛÜáßäÞeÙí

ÚÙ AnáôÛß ä�àâòãänt to áÛÜáßäÞe base as folloóÝû
1Ù õïðáä and seáàßä anáôÛßðúä deùâáäÝÙ Use supported equipãent ãðÜàåðáturertÝ settinú

draóâÜúÝø teãòïates, diaúßðãs, instruáÞâÛÜÝø and direáÞâÛÜÝ furnished óâÞô iteãÝ to be 

eã�äööädÙ
ØÙ Install anáôÛß �ÛïÞÝ ÞÛ äïeùðÞâÛÜÝ ßä�àâßäö åÛß proper attaáôãent to supported equipãäÜÞÙ
3Ù Install anáôÛß �ÛïÞÝ ðááÛßöânú ÞÛ ðÜáôÛßo�ÛïÞ ãanufaáÞàßäßtÝ óßâÞÞäÜ instruáÞâÛÜÝÙ

3.5 PAINTING

AÙ Touáôàòû ÚïäðÜ field óäïöÝ and abraded areas of shop paintÙ õðâÜÞ enòÛÝäö areas iããädiately 

after ereáÞinú hanúäßÝ and supportsÙ Use saãä ãðterials as used for shop paintinúÙ ÚÛãòïy óâÞô
SSõÚoõA 1 requireãäÜÞÝ åÛß ÞÛàáôâÜú up fieldoòðâÜÞäd surfaáäÝÙ
1Ù Apply paint by brush or spray to proùâöä ãiniãàã dry filã thiáýÜäÝÝ of ØÙè ãâls (èÙèé

ããmÙ
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æÙ Touáôàòû ÚÛãòïy óâÞô requireãäÜÞÝ in SeáÞâÛÜ è� �ì 13 íCnÞäßâor õðâÜÞinúí, SeáÞion è��ìØ3

íÿÜÞäßâÛß õðâÜÞinúí and SeáÞâÛÜ è��çèè í�âúôoõäßåÛßãðÜáe ÚÛðÞâÜúÝí for áïäðÜânú and touáôàò
paintinú of field óäïds, bolted áÛÜÜäáÞâÛÜÝø and abraded areas of shop paint on ãâÝáäïïaneous 

ãäÞðlÙ

ÚÙ lðïùðÜâüed SurfaáäÝû ÚïäðÜ óäïöÝø bolted áÛÜÜäáÞâÛÜÝø and abraded areas and apply úðïùðÜâüâÜúo

repair paint to áÛãply óâÞô �î�� � /ëèÙ

END OF SECTION



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 26 05 33 - 1

SECTION 26 05 SS

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Metal conduits, tubing, and fittings.

2� NonN�	
� �����	�� 	������ 
�� ��ttin���

�� ��	
� �����ays and auy���
ry ��		����

4� Surfa�� �
�e�
e��

5� By��� ���������� 
�� �
����	��

6� Handholes and boy�� �� �y	erior under����� �
���n��

B� Related RequireN�nts:

1� Se�	�� 2� 05 4� ����������� D��	s and Ra�e�
e� for Ele�	���
� SysteN�� for ey	erior 

du�	�
�d�� N
nholes, and under����� �	��ity ���	���	�on�

1.3 DEFINITIONS

A� ARA� ���N���N !i��� A����	�

B� E�E� #�e�	���
l ��	
���� E������

A� G!A� G
�$
��%ed ri��� �	��� �����	�

D� I�A� I�	��N�diate N�tal �����	�

E� RTRA� !�infor��� Ei��N��	tin� !���� A����	�

1.4 ACTION SUBMITTALS

A� P����	 D
	
� For ��or ���d E�E �����	� surfa�� ra���
e�� �����
e� and fittin��� floor boy���

hin���h�$�r en�������� 
�� �
��nets�

B� &##D '��N�	tals:

1� P����	 D
	a for A����	 IE( 4�)� For sol$��	 �eN��	� and adhesi$� priN���� do��N��	ation 

in�����n� *���	�� �	
	eN��	 � +,A ��	��	�

2� &
��
	ory Test Reports for A����	 I#( 4� For sol$��	 ��Nents and adhesi$� priNers, 

do��N��	ation indi�atin� that produ�	� �N*�e ��	i the testin� and produ�t requireN�nts 

of the A
������a D�*
�	N�nt of Health Ser$��es- �Standard P�
�	��e for the Testin� of 
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+�
	��e Or�
��� EN������ froN +
���� Sour��s Usin� SN
��h'�
�e En$���N�ntal 

Ai
N������

A� Shop D�
������ For ���	N en������� and �abinets� In����� plans, ele$
	�ons, se�	���� and 

atta�iN��	 ��	ails�

D� SaN*���� For re�epta��� ra���
e� and for ea�i ��� and tey	��� spe������� 12 in�hes (�00 NN. 

lon��

1.5 INFORMATIONAL SUBMITTALS

A� A����
	�on D�
������ A����	 routin� plans, dra�n to s�
��� on �i��i the follo���� iteNs are 

sho�� 
�� �����
	ed ��	i �
�i 	her, usin� ��*�	 ��N ���	
llers of iteN� ��$�$���

1� Stru�	��
� N�N���� �� *
	hs of �����	 ���*� ��	i �NN� supports�

2� H+�A and pluN���� iteN� and ar�i�	e�	��
� features in paths of �����	 ���*� ��	h 

�NN� ��**�	��

B� (�
�����ation D
	
� For professional en�������

A� SeisN�� (�
�����ation A��	����
tes: For en�������� �
����	�� and �����t ra�d� and their N��	���

pro$������ �������n� 	i�� �� ��	���
l �N*���	�� ��N Nanufa�	�����

1� B
��� for A�rtifi�
	ion: Indi�
te �i�	i�� �ithstand ���	ifi�
	�on is based on a�	�
� test of 

asseN���� �oN*���	� � � �
��ulation�

2� D�N������� Outline D�
����� of EquipN��	 Unit: Identify ���	er of ��
$�	e and lo�
	� 

and des���be N��	��� 
�� 
n�i�
�� *�$������

�� D�	
��ed des�ription of equipN��	 an�i�
�� de$���� on �i��i the ���	ifi�
	�on is based 

and their installation requireNents�

4� D�	
��ed des���*	�� of �onduit support de$���s and inter�����tions on �i��i the 

���	�fi�
	�� �s based and their installation requireN��	��

D� Sour�� 1�
��tyh��	�� ��*�	s�

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A� &��	�n� and &
��lin�� ��	
l �����	�� tubin�� and fittin�� shall be listed and labeled as defined in 

NFP� 60� �e 
 qualified testin� 
����e� 
nd N
�d�� �� ��	�nded lo�
	�on and appli�
	ion�

B� G!A� AN*�e ��	i �7'I A80�) 
�� �& ��

A� ARA� AN*�e ��	i �7'I A80�5 
�� �& ���

D� I�A� AN*�e ��	i �7'I A80�� 
�� �& )242�

E� E�E� AN*�e ��	i ANSI A80�� and U& 6U6� Fa�	ory applied ��� finish a$
��able in bla�d�

oran��� ������ purple, red, yello�� blue, and �i�	e�  Refer to Spe�ifi�
	�on Se�	ion 2� 05 5�

�I���	�fi�
	�� �� #le�	���al SysteN�9 �� ��� ���n� � �
���
e��

F� F�A� AN*�e ��	i �& )F %���h�
	ed steel�

G� &:�A� :��y���e steel �����t ��	i P+A ;
�d�	 
nd �N*�e��� ��	i U& �60�
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H� Fittin�� for ��	al A����	� ANply ��	i 7#�� :B ) 
nd U& 5)4B�

1� A����	 Fittin�� for Ha%
���� (A�assified) &�ations: AN*�e ��	i U& 88� and 

NFP� 60�

2� Fittin�� for E�T:

a� �
	���
l:  Steel�

b� Type:  �oN*�������

�� Ey*
���� Fittin��� P+A or steel to N
	�i �����	 type, �Nplyin� ��	i U& �5)� rated for 

en$���N�ntal �onditions �i��� installed, and in�ludin� fley���� ey	ernal bondin� ;�N*���

I� <��	 AN*��� for I�A� GRA� or ARA� Appro$��� as defined in NFP� 60� by authorities ha$�n�

;�������	ion for use in �onduit asseN����s, and �N*����� for use to lubri�
te and prote�	

threaded �����	 ;��	s froN ������ 
�� 	 ��i
��e their �����ti$�	e�

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS

A� &��	�n� and &
belin�� NonN�	
lli� �����	�� tubin�� and fittin�� shall be listed and labeled as 

defined in NFPA 60� by a qualified testin� a����e� and N
�d�� for intended lo�
	�� and 

appli�ation�

B� RNA�  Type EPAh40hP+A� �N*�e�n� ��	i NE�� EA 2 and U& �5) unless other���� indi�
	���

A� A�	����� =DP#� AN*�e ��	i �& �5)B�

D� RTRA� ANply ��	i �& )�84� 
�� 7#�� EA )4�

E� Fittin�� for RNA� ANply ��	i 7#�� EA �F N
	�h to �����	 � 	���n� 	e*� 
�� N
	erial�

F� Sol$��	 ��N��	� and adhesi$� priNers shall ha$� a +,A ��	��	 of 5)0 and 550 �>& or less, 

respe�	�$��e� �i�� �
��ulated a������� 	 40 A:! 5U� '��*
�	 D c#P� ��	i� 24.�

G� Sol$��	 ��N��	� and adhesi$� priN��� shall �Nply ��	i the testin� and produ�	 requireN��	� of 

the A
������
 D�*
�	N��	 of Health Ser$����- �'	
��
�� P�
�	��� for the Testin� of +�
	��� 

Or�
��� #Nissions froN +
���� '����� ��in� SNallh'�
�� En$���N��	
� Ai
N������

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A� D�����*	��� Sheet N�	
l, �Nplyin� ��	h U& 860 and NE�� 250� Type 1 unless other����

indi�
ted, and si%�d a������� 	 7:P� 60�

1� ��	
� �����
e� ���	
���� �	��� shall be listed and labeled as defined in NFP� 60� �e a 

qualified testin� 
��n�e� 
�� N
�d�� for intended lo�
tion and appli�
	���

B� Fittin�� and A���������� In����� �o$���� ��*������ offsets, elbo��� ey*
���� ;��	s, adapters, 

holdh��� straps, end �
*�� and other fittin�� to N
	�i and N
te ��	h �����
e� as required for 

�N*��te systeN�

A� Wire�
e A$�rs:  Hin��� 	e*� ������ 	i������ �ndi�
	���

D� Finish: �
���
�	urer-� �tandard enaN�� finish�
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2.4 RECEPTACLE RACEWAYS

A� &��	�n� and &abelin�� Re��*	
��e ra���
e� shall be listed and labeled as defined in NFP� 60� by 

a qualified testin� a����e� 
�� N
rd�� �� ��	����� ��ation and appli�
	���

B� Surfa�� ��	al Ra�e�ays: AluN���N �ith snaph� �$�rs �N*�e��� ��	h U&�  A��ar anodi%�d 

finish�

1� Ra���
e� �� ���epta���s only: WireN�d A&��00 series�

2� Ra���
e� for appli�
	ions �i��� both re��*	
�les and data de$���s are installed in the 

ra���
e and at all laboratory lo�
	ions: WireN�� A&�4800 series t�h�i
���l and dualh

�$��� '
	�n anodi%�� ����sh�

�� P�$��� dupley re��*	
��es at 12 in�i�� on ���	�� in all re��*	
��e ra���ays�  P�$�de G:AI

re��*	a���� 
� �	�� � ��
�in���

2.5 BOXES, ENCLOSURES, AND CABINETS

A� G����
� RequireNents for By��� En�losures, and A
����	�� By��� en�������� and �
����ts 

installed in ��	 ��ations shall be listed for use in ��	 ��ations�

B� Sheet ��	
l Outlet and D�$��� By��� AN*�y �ith NE�� OS 1 and U& 5)4��

A� A
�	h��	
� Outlet and D�$��e By��� AN*�e ��	i NE�� :B )� aluNinuN� Type FD� ��	i

�
�d�	�� �o$���

D� NonN�	
�li� ,�	��	 and D�$��� By��� AoN*�e ��	i 7#�� ,' 2 
nd U& 5)4A�

E� Floor By�� and Pod�hEi���i D�$����� Refer to Spe�����ation Se�	�� 2� 26 2� �?�����

D�$����9 �� ��oor boy�� 
�� *d�h	i���i ��$��es

F� &�N��
ire Outlet By��� Nonad;��	
���, desi���� for atta�iN��	 of luN��
�re ����i��� 50 lb (2�

d�.� Outlet boy�� desi���d for atta�iN��	 of luN��
���� ����i��� N�� than 50 lb (2� d�. shall 

be listed and N
�d�� �� 	he N
y�N�N allo�
��� ����i	�

G� SN
�� 'i�et ��	
� P��� 
nd <���	�� By��� 7#�� ,' )�

H� A
�	h��	
� A������ P���� and <���	ion By��� AN*�e �ith NE�� :B ) and U& )66�� �
�	

aluN�nuN ��	i �
�d�	�� �o$���

I� By �y	������ ���� 	 
��oNN�
	� ��� ����din� �����i�� �i
�� �� � �
N� N
	erial as re������

boy�

<� D�$��� Boy D�Nensions:  

1� Wirin� D�$���� other than data or �NN����
	��� de$���s: �iniN�N 4 in�i�s square by 

2h)>8 in�hes deep ��	i s��	�i rin� as required for the de$��� �������
	�on and �
�� or 

����in� surfa���  Where li�i	 s��	�i�� are indi�ated at a �NN� lo�ation pro$��� N��	ih

�
�� boy�� to a��NN�
te the quantity and type of s�it�i�� indi�
	��� Where deeper 

boy�� are required pro$��� N
���e type boy�� �hi�h do not require a separate s��	�h rin��

2� D
	
 and �NNuni�
	��� de$���s: ����N�N 4h))>)� in�i�� square by � in�hes deep �ith 

sin���h�
�� 5>8 ���i ���* c� ���per if �
�� � ��ilin� �����i �� ���per) rin��

K� P��� �y�� ��i�nd N��	��� ����N�N � �n�i�� �1�
�� �e �h)>2 ���i�s deep ��	i 	�h�
�� �����

&� G
��
��� �y�s are prohibited�
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�� P
�	�	�ons: P�$��� partitions to separate eN������e systeN �����	�� froN �����	�� or other 

systeN�� �i��� $�	
�� bet���n ad;
���	 s��	�i�� ey��eds �00 $�	� and �i��� s��	�i��

��	���in� &� +�	
�� A�	��lers for interfa�e to Nurse A
�� systeN� are installed in �NN�

boy�� ��	i ��ne $�	
�� ���	�i�s�

N� Hin���hA$�� #��losures: AN*�e ��	i �& 50 
�� NE�� 250�

1� Indoor:  Type 1 ��	h ��	�����hi���� �$�� ��	h flush lat�i unless other���� indi�
ted�

Steel, finished inside and out ��	h N
���
�	���r-s standard enaN���

2� Outdoor:  Type 4T ��	i ��	�nuoushi�n�� �$�� ��	i flush lat�i unless other�ise 

indi�
ted� �04 �	
����ss steel ��	i �N	i ����i�� ����sh�

�� Interior P
��ls: SteelF all sides finished ��	i N
���
�	urer-� standard enaN��� P�$���

interior panels �i�� there are ��	�� de$���� or po��� blo�d� lo�
	ed inside the en�������

O� Handholes and By�� �� #y	erior Under����� ?������  Refer to Spe�����ation Se�	�on 2� 05 4�

����������� D��	� 
�� !
�e�
e� �� #���	���
� 'e�	�N�9�

2.6 PUTTY PADS

A� ���
��� intuN�����	 �
�� openin�h*�	e�	�$� pads desi���� for appli�
	�� to the ba�d of 

ele�tri�
� outlet boy�� prior to installation of the �
�� finish to pro$��� up to 2hi�� fire barrier 

ratin�� and N���NuN Sound TransN����� A�
�� (STA. of 52 �i�� tested in an STAh5� rated �
�� 

asseN��e � 5U 
������� 	 �'E� #U0hU6�

B� �
���
�	���rs: Sub;��	 to �N*��
n�� �ith requireN��	s, pro$��� produ�	s by one of the 

follo�����

1� �� AN*
�e�

2� Hilti

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A� Outdoors: Apply ra���
e *����ts as spe������ ���o� unless other���� �����
	ed:

1� Ey*��� A����	:  G!A or I�A�

2� A���
�ed A����	� ��$������� #�E�

�� Under����� A����	 �� ��
��h ������	�� !7A� Ee*� EPAh40hP+A� �����	 �������

4� Under����� A����t for feeders: Refer to Spe�����
	ion Se�	�on 2� 05 4� �����������

D��	� 
�� !
�e�ays for Ele�	���al SysteN�9�

5� Ra���
e� #Nbedded in slabs or �N*��	e steel and �on���	� ���d� are prohibited�

6� A����	�on to +���
	��� EquipNent (In�ludin� TransforN��� and Hydrauli�� P���Nati��

Ele�tri� '������ � �	�hD��$�n EquipN��	.�  &:�A�

6� By�� 
�� #��losures, Abo$������� NE�A 250� Ee*� 4T, �04 �	
inless steel�

B� Indoors: Apply ra���
e *����ts as spe������ ���o� unless other���� �����
	ed:

1� Ey*���� 7	 '��;��t to Pie���
� D
N
��� #�E�

2� Ey*���� 7	 '��;��t to Se$��� Pie���
� DaNa��� #�E�

�� Ey*��� and Sub;��	 to Se$��� Pie���
� D
Na���  G!A or I�A� Ra�e�ay lo�
	ions 

in����� the follo�����

a� &
���� ��d�

b� A������ ���� �� 	�
���� of N��i
��%ed �
�	�� ��d���	�� 
�� pallethi
���in� ���	��

�� ���i
���al rooN� ���� 8 ���	�

d� GeN�
���N��
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4� A���
�ed in A����n�� and Interior Walls and P
�	�	�ons:  E�E�

5� Feeder Ra�e�
e� under Slabs: RNA� Type EPAh40hP+A en�
��� in not less than 2 in�i��

of �000 psi �����	�� Ai
��� froN RNA� Type EPAh40hP+A to G!A or I�A before risin�

abo$� ����

6� B�
��i A�����t Ra���
e� under Slabs: Refer to Spe�����
	ions Se�	�� 2� 05 1U �&o�h

+�	
�� Ele�	ri�
� P��� A����	ors and A
���s9 for allo�
��e appli�ation of under slab 

ra���
e�� RNA� Type EPAh40hP+A dire�	 buried�  Ai
��� froN RNA� Type EPAh40hP+A

to G!A � I�A ����� ������ 
�$� floor�

6� Ra���
e� #Nbedded in slabs or �N*��	e steel and �on���	� ���d� are prohibited�

8� A����	�on to +���
	��� EquipNent (In�ludin� TransforN��� and Hydrauli�� P���Nati��

Ele�tri� Solenoid, or �	�hD��$�� EquipN��	): F�A� ey��*	 use &:�A in daN* or ��	

lo�
	ions�

U� D
N* � ?�t &�
	�ons:  G!A � I�A�

10� By�� and En�������� NE�� 250� Type 1, ey�ept use NE�� 250� Type 4T� �04

stainless steel in d�	�i�ns and daN* � ��	 ��ations�

11�

A� ����N�N !a���
e '�%�� �>4h���i (2)hNN. trade si%��

D� Ra���
e :�	tin��� AN*
	�ble ��	i �
���ays and suitable for use and lo�
	���

1� Ri��� and InterN���
te Steel A����	� Use threaded ri��� steel �����	 fittin�� unless 

other���� �����
	��� AN*�y �ith NE�� FB 2�)0�

2� E�E� ��� ��	����� � �Npression, steel fittin��� AN*�e ��	i 7#�� :B 2�)0�

�� Fley���e A����t: Use only fittin�� listed for use ��	i fley���� �����t� ANply ��	h 

NE�� :B 2�20�

E� Install nonferrous �����	 or tubin� for �ir���	� operatin� abo$� 60 H%� Where aluN���N ra���
e�

are installed for su�i ����uits and pass throu�i �����	e, install in nonN�	
��i� ����$��

F� D �	 ���	
�� aluN���N �onduits, boy��� � ��		���� �� �onta�	 ��	i �on���	� � �
rth�

G� Install surfa�e ra���
e� ��e �i��� �ndi�
	�� � D�
������

3.2 INSTALLATION

A� AN*�e ��	i NEA� ) and NEA� 10) for installation requireN��	� ey��*	 �i��� requireNents on 

D�
����� or in this arti��e are stri�	�r� AN*�e �ith NEA� )02 for aluN���N �����	�� AN*�e

��	i NFPA 60 liNitations for types of ra���ays allo��� in spe��fi� o���*
����s and nuN��� of 

floors�

B� Separation of &��� '
��	e 
nd A��	��
� B�
��i ?������ AN*�e ��	i 7:P� 60 ��	���� 5)6�

A� K��* ra���
e� at least 6 in�hes (150 NN. a�
e froN parallel runs of flues and steaN or hoth�
	�� 

pipes� I��	
�l hori%�	
� ra���
e ���� 
�$� �
	�� 
�� steaN *�*����

D� AN*��	e ra���
e ���	
llation before startin� �����tor installation�

E� AN*�e ��	h requireNents in Se�	ion 2� 05 2U �=
����� and Supports for Ele�tri�
� SysteN�� for 

han���� 
�� ��**�	��

F� Arran�� stubh�*� so �ur$�� portions of bends are not $������ abo$� finished slab ey��*	 �i���

����
led in �i
����
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G� Install no N�� than the equi$
���	 of three U0h������ bends in any �����	 run ey��*	 for �ontrol 

������ �����	�� for �i��i fe��� bends are allo���� Support ��	i�� 12 in�i�� (�00 NN. of 

�i
���� �� ��re�	���

H� A���
� �onduit and E�E ��	i�� finished �
���� ����in��� and floors unless other���� indi�
ted�

Install �onduits parallel or perpendi���ar to buildin� �ines�

I� Support �����	 �ithin 12 ���i�� (�00 NN. of en������� 	 �i��i 
		a�i���

<� Ra���
e� #Nbedded in Slabs are prohibited�

K� Stubh�*� 	 ��$� !������� A��lin���

1� Use E�E� I�A� � !�A �� �
���
e��

2� Use a �����	 bushin� or insulated fittin� to terN��
	� stubh�*� not terN�nated in hubs or 

in an en�������

&� Threaded Aonduit <��	�� Ey*��� to Wet, D
N*� A����$�� or Outdoor A���	ions: Apply listed 

�N*��� to threads of ra���
e and fittin�� before Nad��� up ;��	�� Follo� �N*���

N
���
�turer-� �ritten instru�	ions�

�� A
	 fieldh��	 threads on P+Ah�
ted ra���
e ��	i a ������h*��$��	in� �ondu�	�$� �N*���

prior to asseNbly�

N� Ra���
e TerN�nations at &o�
	��� Sub;��	 to �oisture or +���
	��� Use insulatin� bushin�� to 

prote�	 �����	�� �������n� �����	�� �N
���r than No� 4 �WG�

O� TerN�nate threaded �����	� into threaded hubs or ��	i lo�d��	� on inside and outside of boy��

or �abinets� Install bushin�� on �����	� up to 1h)>4h���i (�5NN. trade si%� and insulated throat 

N�	
l bushin�� on 1h)>2h���i (4)hNN. trade si%� and lar��� �����	� terN��
	�� ��	i lo�d��	��

Install insulated throat N�	
� ������n� ���hin�� on ser$��� �����	��

P� Install ra���
e� square to the en������ and terN��
	� at en�losures ��	i lo�d��	�� Install lo�d��	�

hand ti�i	 *��� )>4 	��� N���

(� D not rely on lo�d��	� to penetrate non�����	�$� �
	���� on en�������� ReNo$� �
	���� in 

the lo�d��	 
��
 *��� 	o asseN����� �����	 to en������ 	 assure a ��	����� ����� *
	i�

R� A�	 �����	 perpendi���
� to the len�	h� For �����ts 2h���i (5�hNN. trade si%� and lar���� use 

roll ��	ter or a ����� 	o N
d� ��	 �	�
i�i	 
�� *��*�������
� 	 	i� len�	i�

S� Install pull ����� in eN*	e ra���
e�� Use polypropylene or N����
N��	 plasti� line ��	i not less 

than 200h�b (U0hd�. tensile stren�	i� &ea$� at least 12 in�i�� (�00 NN) of sla�d at ea�i end of pull 

����� A
* ���������� �
���
e� ������
	�� 
� �*
�� 
bo$� ��
�� 
������� ra���
e� �� ����

T� Surfa�� !
�e�
e��

1� Install surfa�e ra���
e ��	i 
 N���N�N 2h�n�i (50hNN.radius ��	rol at bend points�

2� Se���� surfa�� ra���
e �ith s����� or other an�i�h	e*� de$���s at inter$
�s not ey�������

48 in�i�� (1200 NN. and ��	i no less than t� supports per strai�i	 ra���ay se�	�on�

Support surfa�� ra���
e a������� to N
���
�turer-� ���		en instru�	���� Tape and ����

are not a���*	
��e support N�	i���

U� Install ra���
e sealin� fittin�� at a��������� lo�
	��� a�����n� to NFP� 60 and fill theN ��	i

listed sealin� �oN*���� For ����
led ra���
e�� install ea�i fittin� in a flush steel boy ��	i a 

bland �$�r plate ha$�n� a finish siN��
r to that of ad;a���	 plates or surfa���� Install ra�e�
e

sealin� ��ttin�� 
�����n� 	 7:P� 60�
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+� Install de$���� to seal ra�e�
e interiors at a��������� lo�
tions� &o�
	� seals so no fittin�� or boy��

are bet�een the seal and the follo���� �i
n��� of en$���N��	�� Seal the interior of all ra���
e�

at the follo���� *��	��

1� Where �����	� pass froN �
�N to ��� lo�
	�ons, su�i as boundaries of refri��rated 

spa����

2� Where an under����� ���$��� �
���ay enters a buildin� � �tru�	����

�� Where other���� ��1����� �e 7:P� 60�

W� AN*�e ��	i Nanufa�	����-� ���		�n instru�	��� �� ��$��	 ���din� !7A 
�� ��		�����

T� Ey*
����c'���N��.h<��	 :�		�n��:

1� Install fley���� N�	
� �����	 at all lo�
	��� �i��� �����	� ���� buildin� or stru�	��� 

ey*
���� ;��	��  Allo� for N���N�N 4 in�i�� defle�	�� in all dire�	�ons or ���
	�r if 

ey*
���� ;��	 ey����� 4 in�i���  P�$��� droop in fley���� �����	 to a��NN�
	�

N$�N�nt� Do not loop the fley���� �����	�  When �
����
	��� total bend de����� in 

�����	 runs ��	i ey*
���� fittin�� use N���N�N 60 de����� for ea�i ey*
����h;��	

fittin�

2� Install ea�h ey*
nsionh;��	 fittin� ��	i position, N��	���� and piston settin� sele�	��

a�����n� to N
���
�	urer-� ���		�� instru�	�ons for �onditions at spe��fi� lo�ation at tiN�

of installation� I��	
�l �����	 ��**�	� 	 
�lo� for ey*
���� N$�N��	�

Y� Fley���e Aonduit A����	���� AN*�e ��	i NE�� R+ �� Use a N
y�NuN of 62 in�i�s (18�0

NN. of fley���e �����	 for re��ssed and seN�h�������� luN�naires, equipN�nt sub;��	 to $���
tion, 

noise transNission, or No$�N��	F 
nd for transforN��� 
�� N	ors�

1� Use &:�A �� �
N* � ��	 �o�
	����

Z� ���	 boy�� at hei�i	� indi�
	ed on D�
������ If N��	��� hei�i	� of boyes are not indi$���
lly 

indi�
ted, ��$� priority to AD� requireN��	�� Install boy�s ��	i hei�i	 N�
����� to ���	�� of boy

unless other���� �����
	���

AA� Re������ By�� in �asonry Walls: Sa�h��	 openin� for boy in �enter of ���l of N
���e blo�d�

and install boy flush �ith surfa�� of �
��� P��*
�� blo�d surfa��s to pro$�de a flat surfa�� for a 

rainti�i	 �����	�on bet���� �y 
�� �$�r plate or supported equipN��	 
�� �y�

BB� Hori%�	
�ly separate boy�s N��	�� on opposite sides of �
��s so they are not in the saN� $��	��
l 

�i
�����

AA� &�
	e boy�� � 	i
	 �$�� � *�ate ���� �	 span different buildin� �����i���

DD� Support boy�� of three �
��� or N�� froN Nore than one side by spannin� t�o fraN��� N�N����

or N��	�n� on bra�d�	� �*������ally desi���� �� 	he purpose�

EE� Fasten ;���tion and pull boy�� to or support froN buildin� stru�	ure� D not support boy�� by 

�����	��

FF� Set N�tal floor boy�� ��$�� 
�� ����i ��	i ����shed floor surfa���

GG� Set nonN�talli� ��oor boy�� ��$��� E��N 
�	�� ���	
llation to fit flush ��	i ����shed floor surfa���

3.3 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A� Install slee$�� and slee$� seals at penetrations of ey	���� floor and �all asseNblies� AN*�e ��	i

requireNents in Se�	ion 2� 05 44 �'���$�� and Slee$� Seals for Ele�	���al Ra���
e� and A
��in���
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3.4 FIRESTOPPING AND SOUND TRANSMISSION MITIGATION

A� Install firestoppin� at penetrations of fireh�
ted floor and �
�l asseN��ies� AN*�e ��	i

requireNents in Se�	�� 06 84 )� �P���	ration Firestoppin���

B� Install putty pads ��	i a���	��
l and firestoppin� �
*
����ties on all boyes that are installed in 

�
�� � *
�	ition �
$�ties and in �e*��N �
�� �eilin���

3.5 PROTECTION

A� P�	��	 �oatin��� �����i��� 
�� �abinets froN �
Na�� 
�� ��	���oration�

1� Repair daN
�� to �
�$
��%�� finishes ��	i %���h���i paint re�NN����� by N
���
�	urer�

2� Repair daN
�� to P+A �
	�n�� or paint finishes ��	i N
	�hin� tou�hup �
	�n�

re�NNended by N
���
�turer�

END OF SECTION
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SECTION 26 05 43

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section.

B. Spanish Fork Power Underground Power Construction Standards 

1.2 SUMMARY

A. Section Includes:

1. @HORWX[\]OHed W^_`]HXa duWXba and duWX aWWRssoriesf

gf j^_WORXR[R_WkbR` W^_`]HXa duWXba and duWX aWWRssoriesf

qf TransforrRO sk`uvk]wXbf

1.3 DEFINITIONS

Af RNjx RizH` Non[{RXkwwHW j^_`]HXf

|f RTRjx ReinforWRd Therr^bRXtinz Resin j^_`]HX (fiberzwkss)f

1.4 ACTION SUBMITTALS

Af sO^`]WX @kXkx For eaW} type of produWXf

1f InWw]`R duWX[\k_~ rkXRrials, inWw]`Hnz separators and rHbWRwlaneous W^r�^_R_Xsf

gf InWw]`R duWXb and W^_`]HXb and their aWWRssories, inWw]`Hnz elbo�ba end bells, bends, and fittinzbf

qf InWw]`R �kO_H_z tapef

|f Shop @Ok�H_zbx

1f sORWkbX or FaWX^O�[�k\OHWated UnderzO^]_` Utility StruWX]ORbx

af InWw]`R plans, ele�ktions, seWXH^_ba details, attaW}rR_Xb to other �^O~a and aWWRssoriesf

bf InWw]`R duWX entry pro�HbH^_ba inWw]`Hnz loWkXions and duWX si�Rbf

Wf InWw]`R reinforWRrR_X detailsf

df InWw]`R frarR and W^�RO desiz_ and pad[�k]wX frarR support rinzbf

ef InWw]`R zO^]_`H_z detailsf

ff InWw]`R dirR_bH^_Rd loWkXions of Wk\wR raW~ inserts, pullinz[in and liftinz irons, and sur�bf

zf InWw]`R �^H_X detailsf
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1.5 CLOSEOUT SUBMITTALS

Af @]WX[|k_~ ReW^O` @Ok�H_zbx 

1f IndiWkXe WR_XRr line of eaW} duWX\k_~ and W^_`]HX rRkb]OR` fror a zOH`wH_Rf

gf IndiWkXe ele�ktion of eaW} seWXH^_ of duWX\k_~ relati�R to the Hospital |]Hw`Hnz �R�Rw 1 Top[^�[ Slab 

ele�ktionf  jwRkOwy identify all W}k_zRb in ele�ktionf  Where duWX\k_~ is sloped pro�H`R a WR_XRr line 

ele�ktion at rk�Hrur e�RO� 1� feetf

qf IndiWkXe loWkXion of WO^bbH_zb of pipinz of eleWtriWkw and other systerbf

1.6 FIELD CONDITIONS

Af �O^]_` Water: AssurR zO^]_`[�kXRO le�Rw is q� inW}Rb (��� rr� belo� zO^]_` surfaWR unless a hiz}RO �kXRO 

table is noted on @Ok�H_zbf

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS

Af j^r�w� �HX} jHX� of Spanish For~ UnderzO^]_` s^�RO j^_bXO]WXH^_ Standards

|f j^r�w� �HX} ANSI jgf

2.2 CONDUIT

Af RizH` Steel j^_`]HXx �kw�k_H�edf j^r�w� �HX} ANSI j��f�f

|f RNja straiz}X runs: NE{� Tj ga Type Esj[��[svja U� 6��a �HX} rkXWhinz fittinzb by sarR rk_]�kWturer 

as the W^_`]HXa W^r�w�Hnz �HX} NE{� Tj q and U� ���|f

2.3 NONMETALLIC DUCTS AND DUCT ACCESSORIES

Af UnderzO^]_` swkbXHW Utilities @]WXx NE{� Tj ga U� 6��a AST{ F ��ga Type Esj[��a �HX} rkXWhinz 

fittinzb W^r�w�Hnz �HX} NE{� Tj q by sarR rk_]�kWturer as the duWXf

|f @]WX AWWRbb^OHRbx

1f @]WX Separators: FaWX^O�[�k\OHWkXR` rizH` svj interloW~H_z spaWROba si�R` for type and si�R of duWXb 

�HX} �}HW} used, and seleWXed to pro�H`R rH_Hr]r duWX spaWH_z indiWkted �}HwR supportinz duWXb 

durinz W^_WORXinz or baW~�Hwlinzf

gf Warninz Tape: UnderzO^]_`[wH_R �kO_H_z tape speWH�HRd in SeWXH^_ g� �� �q ��`R_XH�HWation for 

EleWtriWkw Systerbf�

2.4 PRECAST VAULTS FOR PAD MOUNT SWITCHGEAR

Af j^r�w� �HX} Spanish For~ s^�RO Ser�HWRb UnderzO^]_` s^�RO j^_bXO]WXH^_ Standardsf
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PART 3 - EXECUTION

3.1 PREPARATION

Af j^^O`H_kXR layout and installation of duWXba pad[�k]wXs �HX} final arranzRrent of other utilities, site zOk`H_za 

and surfaWR features as deterrined in the fieldf Notify ArW}HXRWt if there is a W^_�wHWt bet�RR_ areas of 

e�Wk�ktion and e�HbXH_z struWX]ORb or arW}kRolozHWkw sites to rerkHnf

|f j^^O`H_kXR ele�ktions of duWXb and duWX[\k_~ entranWes into pad[�k]wXs �HX} final loWkXions and profiles of 

duWXb and duWX ban~ba as deterrined by W^^O`H_kXion �HX} other utilities, underzO^]_` obstruWXH^_ba and 

surfaWR featuresf Re�HbR loWkXions and ele�ktions as required to suit field W^_`HXHons and to ensure that duWX 

runs drain to pad[�k]wXs and as appro�R` by ArW}HXRWtf

jf jwRkO and zO]\ �RzRXktion to be rer^�R` and proteWX �RzRXktion to rerkHn aWW^O`Hnz to SeWXH^_ q� 1� �� ��HXR 

jwRkOHnzf� Rer^�R and stoW~�HwR topsoil for reappliWkXH^_ aWW^O`Hnz to SeWXH^_ q� 1� �� ��HXR jwRkOHnzf�

3.2 UNDERGROUND DUCT APPLICATION

Af @]WXb for EleWtriWkw jk\wRb {^OR than 6�� vx RNja NE{� Type Esj[��[svja in W^_WORXe[R_WkbR` duWX 

ban~f

|f @]WXb for EleWtriWkw Feeders 6�� v and �Rbbx RNja NE{� Type Esj[��[svja in W^_WORXe[R_WkbR` duWX 

ban~f

3.3 EARTHWORK

Af E�Wk�ktion and |kW~�Hwl: j^r�w� �HX} SeWXH^_ q� g� �� ��kOX} {^�H_za� but do not use hea��[`]X�a 

hydrauliW[^�ROkXR`a W^r�kWtion equiprRntf

|f Restore surfaWR features at areas disturbed by e�Wk�ktion and re[RbXk\wish orizH_kw zOk`Rb unless other�HbR 

indiWktedf ReplaWe rer^�R` sod irrediately after baW~�Hwlinz is W^r�wRtedf

jf Restore areas disturbed by trenW}Hnza storinz of dirt, Wk\wR layinza and other �^O~f Restore �RzRXktion and 

inWw]`R neWRbbkO� top[b^Hwa fertili�H_za lirinza seedinza soddinza sprizzH_za and r]wW}Hnzf j^r�w� �HX} 

SeWXH^_ qg �g �� ��]O� and �OkbbRb� and SeWXH^_ qg �q �� �swk_Xbf�

@f j]X and patW} e�HbXH_z pa�RrRnt in the path of underzO^]_` duWXb and utility struWX]ORb aWW^O`Hnz to the 

�j]XXH_z and skXW}H_z� ArtiWwR in SeWXH^_ �� �q �� ���RW]XHonf�

3.4 DUCT INSTALLATION

Af Install duWXb aWW^O`Hnz to NE{� Tj| gf

|f Slope: sHXW} duWXb a rH_Hr]r slope of 1:q�� do�_ to�kO` pad[�k]wXs and a�k� fror buildinzb and 

equiprRntf 

jf j]O�Rb and |R_`bx Use �[`RzORR anzwR W^]�wH_zb for srkww W}k_zRb in direWXionf Use rk_]�kWtured lonz 

s�RR� bends �HX} a rH_Hr]r radius of �� inW}Rb (1g�� rr� for � inW} W^_`]HXb and 6� inW}Rb for 6 inW} 

W^_`]HX both hori�^_Xklly and �ROXHWally, at other loWkXions unless other�HbR indiWktedf
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@f �^H_Xbx Use sol�R_X[WRrR_XR` �^H_Xs in duWXb and fittinzb and rk~R �kXROXHz}X aWW^O`Hnz to rk_]�kWturer�b 

�OHXXR_ instruWXHonsf StazzRO W^]�wH_zb so those of ad�kWent duWXb do not lie in sarR planef

Ef @]WX EntranWes to sk`[�k]wXbx Use end bells, spaWR` appro�Hrktely 1� inW}Rb (g�� rr� ofWf for 6[H_W} (1g�[

rr� duWXb and �f� inW}Rb for �[H_W} duWXbf

1f |RzH_ W}k_zR fror rez]wkO spaWH_z to end[\Rww spaWH_z 1� feet (q r� fror the end bell �HX}^]X 

reduWH_z duWX line slope and �HX}^]X forrH_z a trap in the linef

gf �O^]X end bells into struWX]OR �kwwb fror both sides to pro�H`R �kXROXHz}X entranWesf

Ff Sealinzx sO^�H`R ter�^Okry Ww^b]OR at terrHnations of duWXb that ha�R Wk\wRs pulledf Seal spare duWXb at 

terrHnationsf Use sealinz W^r�^]_` and pluzb to �HX}bXk_` at least 1�[�bHz (1f�q[{sk� hydrostatiW pressuref

�f s]wwH_z j^O`x Install 1��[w\�[ (���[�[� test nylon W^O` in er�X� duWXbf

Hf j^_WORXR[�_WkbR` @]WXbx Support duWXb on duWX separatorsf

1f E�Wk�kte trenW} bottor to pro�H`R firr and uniforr support for duWX ban~f sOR�kOR trenW} bottors as 

speWH�HRd in SeWXH^_ q�g��� ��kOX} {^�H_z� for pipes less than or equal to 6 inW}Rb (1�� rr� in 

norH_kw diarRterf

gf Width: E�Wk�kte trenW} � inW}Rb (�� rr� �H`RO than duWX ban~ on eaW} sidef

qf @R�X}x Install top of duWX ban~ at least q� inW}Rb (6�� rr� belo� finished zOk`R e�WR�X that tunnel 

WO^bbH_z rk� be not less than 1g� belo� top of slabf  Where WO^bbH_z zOk`R bearb install W^_`]HXb at 

rH_Hr]r g inW}Rb belo� bottor of zOk`R bearf

�f Support duWXb on duWX separators W^^O`H_kXed �HX} duWX si�Ra duWX spaWH_za and outdoor ter�Rraturef

�f Separator Installation: SpaWR separators Ww^bR enouz} to pre�R_X sazzH_z and deforrH_z of duWXba �HX} 

not less than four spaWROb per g� feet (6 r� of duWXf SeW]OR separators to earth and to duWXb to pre�R_X 

floatinz durinz W^_WORXinzf StazzRO separators appro�Hrktely 6 inW}Rb (1�� rr� bet�RR_ tiersf Tie 

entire asser\w� tozRX}Rr usinz fabriW straps� do not use tie �HORb or reinforWHnz steel that rk� forr 

W^_`]WXH�R or rkz_RXiW loops around duWXb or duWX zO^]�bf

6f {H_Hr]r SpaWR bet�RR_ @]WXbx q inW}Rb (�� rr� bet�RR_ duWXb and e�XROHor en�Rw^�R �kwwa g 

inW}Rb (�� rr� bet�RR_ duWXb for li~R ser�HWRba and � inW}Rb (1�� rr� bet�RR_ po�RO and siz_kw 

duWXbf

�f {H_Hr]r jR_XRO to jR_XRO dirR_bH^_x �f� inW}Rbf

�f Elbo�bx Use rk_]�kWtured RTRj W^_`]HX elbo�b for stub[]�b at equiprRnt and at W}k_zRb of 

direWXion in duWX runf

af j^]�wR RTRj W^_`]HXb to duWXb �HX} adapters desiz_R` for this purpose, and enWkbR W^]�wH_z 

�HX} q inW}Rb (�� rr� of W^_WORXef

�f Forrbx Use �kwwb of trenW} to forr side �kwwb of duWX ban~ �}ROR soil is self[b]��^OXH_z and W^_WORXe 

en�Rw^�R Wk_ be poured �HX}^]X soil inWw]bH^_b� other�HbRa use forrbf

1�f j^_WORXR j^�ROx Install a rH_Hr]r of � inW}Rb (�� rr� of W^_WORXe W^�RO at top and bottor, and a 

rH_Hr]r of g inW}Rb (�� rr� on eaW} side of duWX ban~f

11f j^_WORXHnz SequenWRx s^]O eaW} run of en�Rw^�R bet�RR_ pad[�k]wXs or other terrHnations in one 

W^_XH_]^]b operationf

af Start at one end and finish at the other, allo�H_z for e��k_bH^_ and W^_XOkWtion of duWXb as 

their ter�Rrature W}k_zRb durinz and after the pourf Use e��k_bH^_ fittinzb installed 

aWW^O`Hnz to rk_]�kWturer�b �OHXXR_ reW^rrendations, or use other speWH�HW rRkb]ORb to 

pre�R_X e��k_bH^_[W^_XraWXH^_ darkzRf
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bf If r^OR than one pour is neWRbbkO�a terrHnate eaW} pour in a �ROXHWal plane and install qu�[H_W} 

(1�[rr� reinforWHnz[O^` do�Rwb e�XR_`Hnz a rH_Hr]r of 1� inW}Rb (��� rr� into W^_WORXe 

on both sides of �^H_X near W^O_ROb of en�Rw^�Rf

1gf s^]OH_z j^_WORXR: j^r�w� �HX} requirerents in �j^_WORXR swkWRrent� ArtiWwR in SeWXH^_ �qq��� 

�jkbX[H_[swkWR j^_WORXRf� swkWR W^_WORXe WkOR�]wly durinz pours to pre�R_X �^H`b under and bet�RR_ 

W^_`]HXb and at e�XROHor surfaWR of en�Rw^�Rf @^ not allo� a hea�� rkbb of W^_WORXe to fall direWXly 

onto duWXbf Allo� W^_WORXe to flo� to WR_XRr of ban~ and rise up in rH``we, uniforrw� fillinz all open 

spaWRbf @^ not use po�RO[`OH�R_ azHXktinz equiprRnt unless speWH�HWally desiz_R` for duWX[\k_~ 

appliWationf

If Warninz Tape: |]O� �kO_H_z tape appro�Hrktely 1g inW}Rb (q�� rr� abo�R all W^_WORXe[R_WkbR` duWXb and 

duWX ban~bf Aliz_ tape parallel to and �HX}H_ q inW}Rb (�� rr� of WR_XRrline of duWX ban~f sO^�H`R an 

additional �kO_H_z tape for eaW} 1g[H_W} (q��[rr� inWORrent of duWX[\k_~ �H`X} o�RO a norH_kw 1� inW}Rb 

(��� rr�f SpaWR additional tapes 1g inW}Rb (q�� rr� apart, hori�^_Xkllyf

3.5 INSTALLATION OF CONCRETE PADS AND VAULTS

Af sORWkbX j^_WORXR sk`[�k]wX Installation:

1f j^r�w� �HX} AST{ j ��� unless other�HbR indiWktedf

gf Install units le�Rw and plur\ and �HX} orientation and depth W^^O`H_kXed �HX} W^__RWXinz duWXba to 

rH_HrH�R bends and defleWtions required for proper entranWesf

qf Unless other�HbR indiWkted, support units on a le�Rw bed of WO]b}R` stone or zOk�Rwa zOk`R` fror 1[

inW} (g�[rr� sie�R to Nof � (�f��[rr� sie�R and W^r�kWted to sarR density as ad�kWent undisturbed 

earthf

|f Ele�ktions:

1f sk`[�k]wX sk` �H`x Install �HX} pad at � inW}Rb abo�R finished zOk`Rf

jf @OkH_kzRx Install drains in bottor of pad[�k]wXs �}ROR indiWktedf j^^O`H_kXR �HX} drainazR pro�HbH^_b 

indiWktedf

@f @kr��O^^�H_zx Apply dar��O^^�H_z to e�XROHor surfaWRb of pad[�k]wXs after W^_WORXe has W]OR` at least three 

daysf @kr��O^^�H_z rkXRrials and installation are speWH�HRd in SeWXH^_ �� 11 1q �|HX]rH_^]b @kr��O^^�H_zf� 

After duWXb are W^__RWXed and zO^]XR`a and before baW~�Hwlinza dar��O^^� �^H_Xs and W^__RWXions, and touW} 

up abrasions and sWkObf 

Ef Hard�kORx Install rer^�k\we hard�kORa inWw]`Hnz pullinz eyes, Wk\wR stanW}H^_ba and Wk\wR arrbakb required 

for installation and support of Wk\wRs and W^_`]WX^Ob and as indiWktedf

Ff Field[�_bXkwled |^wXHnz AnW}^Ob in sk`[�k]wXbx @^ not drill deeper than q[�u� inW}Rb (�� rr� for pad[�k]wXs 

for anW}^O bolts installed in the fieldf Use a rH_Hr]r of t�^ anW}^Ob for eaW} Wk\wR stanW}H^_f

3.6 GROUNDING

Af �O^]_` underzO^]_` duWXb and utility struWX]ORb aWW^O`Hnz to SeWXH^_ g� �� g� ��O^]_`H_z and |^_`H_z for 

EleWtriWkw Systerbf�
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3.7 FIELD QUALITY CONTROL

Af sRO�^Or the follo�H_z tests and inspeWXHons and prepare test reports:

1f @Rr^_bXOkXR Wk�k\Hlity and W^r�wHanWR �HX} requirerents on W^r�wRtion of installation of 

underzO^]_` duWXb and utility struWX]ORbf

gf s]ww solid alurHnur or �^^` test rk_`ORw throuz} duWX to pro�R �^H_X intezOHty and adequate bend 

radii, and test for out[^�[O^]_` duWXf sO^�H`R a rH_Hr]r 6[H_W}[ (1��[rr[� lonz rk_`ORw equal to �� 

perWR_X fill of duWXf If obstruWXH^_b are indiWkted, rer^�R obstruWXH^_b and retestf

qf Test pad[�k]wX zO^]_`H_z to ensure eleWtriWkw W^_XH_]Hty of zO^]_`H_z and bondinz W^__RWXionsf 

{Rkb]OR and report zO^]_` resistanWR as speWH�HRd in SeWXH^_ g� ��g� ��O^]_`H_z and |^_`H_z for 

EleWtriWkw Systerbf�

|f j^OORWX defiWHenWHRb and retest as speWH�HRd abo�R to der^_bXOkXe W^r�wHanWRf

3.8 CLEANING

Af s]ww leather[�kb}RO[X��R duWX WwRkner, �HX} zOk`]kXRd �kb}RO si�Rba throuz} full lenzX} of duWXbf Follo� �HX} 

rubber duWX s�k\ for final WwRkninz and to assist in spreadinz lubriWknt throuz}^]X duWXbf

|f jwRk_ internal surfaWRb of pad[�k]wXs, inWw]`Hnz sur�f Rer^�R foreiz_ rkXRrialf

END OF SECTION 
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SECTION 26 05 44

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Sleeves for raceway and cable penetration of non�fire� ¡¢£¤ ¥¦§¨¢ ©¥tion ª¡««¨ ¡§¤ ¬«¦¦ ¨

® Slee¯£�¨£¡l syste°¨

± Slee¯£�¨£¡l fittin²¨

³ ´ ¦©¢

µ Sili¥one sealants

¶ Related Require°£nts:

1 Se¥¢·¦§ ¸¹ º³ 1± »¼£§£¢ ¡¢ion Firestoppin²» for penetration firestoppin² installed in fire�

resistan¥£� ¡¢£¤ ª¡««s, hori½¦§¢¡« asse°¾«·£¨¿ and s°¦À£ barriers, ª·¢Á and ªithout 

penetratin² ·¢£°s

1.3 ACTION SUBMITTALS

A ¼ ¦¤©¥¢ Â¡¢¡: For ea¥Á ¢ÃÄ£ ¦¬ Ä ¦¤©¥¢

¶ ÅÆÆÂ Ç©¾°·¢tals:

1 ¼ ¦¤©¥¢ Â¡¢¡ for È £¤·¢ EÉ ³ÊË For sealants, do¥©°£§¢¡¢·on in¥«udin² printed state°£§¢

of ÌÍÈ ¥¦§¢£§¢

® Å¡¾¦ ¡¢ory Test Reports for È £¤·¢ ÆÉ ³Ë For sealants, do¥©°£§¢¡tion indi¥¡tin² that 

produ¥¢¨ ¥¦°ply ª·¢Á the testin² and produ¥t require°ents of the È¡«ifornia Â£Ä¡ ¢°ent 

of Health Ser¯·¥£sÎ »Standard ¼ ¡¥¢·¥e for the Testin² of Ì¦«¡¢·«e Or²¡§·¥ E°·¨¨·¦§¨ fro°

Ì¡ ·¦©¨ Ç¦© ¥£¨ Ï¨·§² Ç°¡««�Ç¥¡«e En¯· ¦§°£§¢al ÈÁ¡°¾£ ¨»

PART 2 - PRODUCTS

2.1 SLEEVES

A Wall Slee¯£¨Ë

1 Steel ¼·Ä£ Slee¯£¨Ë ASTÐ Ñ µ±ÒÑ µ±Ð¿ Type E, ´ ¡¤£ ¶¿ S¥Á£¤©«£ ³¸¿ ½·n¥ ¥¦¡¢£¤¿ plain 

ends

® È¡¨¢�Ó ¦§ ¼·Ä£ Slee¯£¨Ë È¡¨¢ or fabri¥¡¢£¤ »ª¡«l pipe,» equi¯¡«£§¢ to du¥¢ile�· ¦§ pressure 

pipe, ª·¢Á Ä«ain ends and inte² ¡« ª¡¢£ ¨¢¦Ä ©§«£ss otherªise indi¥¡¢£d
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¶ Slee¯£¨ for È¦§¤©·¢¨ ¼£§£¢ratin² Non�Ô· £�Õ¡¢£¤ ´ÃÄ¨©° ¶¦¡ ¤ Asse°¾«·£¨Ë ´¡«¯¡ni½£¤�¨¢££« 

sheetÖ ¸¸®±×�·n¥Á (¸Ø�°°Ù °·§·°©° thi¥À§£¨¨Ö round tube ¥«¦¨£¤ ª·¢Á ª£«¤£d lon²·¢©¤·§¡« 

Ú¦·§¢, ªith tabs for s¥ £ª�¬¡¨¢£§·§² ¢Á£ slee¯£ ¢¦ ¢Á£ board

È ¼ÌÈ�¼·Ä£ Ç«££¯£¨Ë ÑÇÛÐ Â Ê¹ºµ¿ Ç¥Á£¤©«£ ³¸

Â Ð¦«¤£¤�¼ÌÈ Ç«££¯£¨Ë Ü·th nailin² ¬«an²£ ¬¦  ¡¢¢¡¥Á·§² ¢¦ ª¦¦¤£§ ¬¦ °¨

E Ð¦«¤£¤�¼Æ or �¼¼ Slee¯£¨Ë Re°¦¯¡¾«£¿ tapered�¥©Ä shaped, and s°¦¦¢Á outer surfa¥£ ªith 

nailin² ¬«¡§²£ ¬¦  ¡¢ta¥Á·§² ¢¦ ª¦¦¤£§ ¬¦ °s

F Slee¯£¨ ¬¦  Õ£¥tan²©«¡  ÍÄ£§·§²¨Ë

1 Ð¡¢£ ·¡l: ´¡«¯¡§·½ed sheet steel

® Ð·§·°©° Ð£¢al Thi¥À§£ss:

a For slee¯£ ¥ross�¨£¥¢ion re¥¢¡§²«£ peri°£ter less than µ¸ in¥Á£¨ (1®¹¸ °°Ù and ª·¢Á

no side lar²£  ¢Á¡§ 16 in¥Á£¨ (³¸¸ °°), thi¥À§£¨¨ ¨Á¡«« ¾£ ¸¸µ® ·n¥Á (1± °°Ù

b For slee¯£ ¥ ¦¨¨�¨£¥¢·¦§ re¥tan²«£ peri°eter µ¸ in¥Á£¨ (1®¹¸ °°Ù or °¦ £ and one 

or °ore sides lar²£  than 16 in¥Á£s (³¸¸ °°Ù, thi¥À§£¨¨ shall be ¸Ê±º in¥Á (±µ

°°Ù

2.2 SLEEVE-SEAL SYSTEMS

A Â£¨¥ ·Ä¢·¦§Ë Ðodular sealin² de¯·¥£¿ desi²§£¤ for field asse°¾«Ã¿ to fill annular spa¥£ betª££§

slee¯£ ¡nd ra¥£ª¡Ã ¦  ¥¡¾«e

1 Sealin² Ele°£§¢s:  E¼ÂÐ rubber interlo¥À·§² linÀ¨ shaped to fit surfa¥£ of pipe In¥«ude 

type and nu°ber required for pipe °¡¢£ ·¡l and si½£ ¦¬ Ä·Ä£

® ¼ £¨¨© £ ¼«¡¢£¨Ë Ç¢¡·nless steel

± È¦§§£¥¢·n² ¶¦«¢s and Nuts:  Stainless steel of len²¢Á required to se¥© £ pressure plates to 

sealin² £le°£§¢¨

2.3 SLEEVE-SEAL FITTINGS

A Â£¨¥ ·Ä¢·¦§Ë Ð¡§©¬¡¥¢© £¤ plasti¥¿ slee¯£�¢ÃÄ£¿ ª¡¢£ ¨¢¦Ä asse°¾«Ã °¡¤£ for e°¾£ddin² in 

¥¦§¥ £¢e slab or ª¡«« Unit shall ha¯£ plasti¥ or rubber ª¡¢£ ¨¢¦Ä ¥¦««¡r ªith ¥£§¢£  openin² to 

°¡¢¥h pipin² ÍÂ

2.4 GROUT

A Â£¨¥ ·Ä¢·¦§Ë NonshrinÀÖ re¥¦°°£§¤£¤ for interior and eÝ¢£rior sealin² openin²¨ in non�¬· £� ¡¢£d 

ª¡««¨ ¦  ¬«¦¦ ¨

¶ Standard: ASTÐ È ÊÊ¸¹ÒÈ ÊÊ¸¹Ð¿ ´ ¡¤£ ¶¿ post�Á¡ ¤£nin² and ¯¦«©°£�¡dÚ©¨¢·§²¿ dry, 

hydrauli¥�¥£°£§¢ ² ¦©¢

È Â£¨·²§ Ð·ÝË µ¸¸¸�Ä¨· (±³µ�Ð¼¡Ù, ®º�¤¡Ã ¥¦°Ä £ssi¯£ stren²¢Á

Â ¼¡¥À¡²·§²Ë ¼re°·Ý£¤ ¡§¤ ¬¡¥tory pa¥À¡²£¤
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2.5 SILICONE SEALANTS

A Sili¥one Sealants: Sin²«£�¥¦°Ä¦§£§¢¿ sili¥¦§£�¾¡sed, neutral�¥© ·§² elasto°£ ·¥ sealants of ² ¡¤£

indi¥¡ted beloª

1 ´ ¡¤£Ë ¼¦© ¡¾«e (self�«£¯£«in²Ù for°©«¡¢·on for openin²¨ in floors and other hori½ontal 

surfa¥£¨ ¢Á¡¢ are not fire rated

® Sealant shall ha¯£ ÌÍÈ ¥¦§¢£§¢ of µ¸ ²ÒÅ or less ªÁ£§ ¥¡«¥©«ated a¥¥¦ ¤·§² to ³¸ ÈÔÕ µ×¿

Subpart Â ÞÆ¼Ñ Ð£¢Á¦¤ ®³Ù

± Sealant shall ¥¦°ply ª·¢Á the testin² and produ¥¢ require°£§¢¨ of the È¡«ifornia 

Â£Ä¡ ¢°£nt of Health Ser¯·¥£¨Î »Ç¢¡§¤¡ ¤ ¼ ¡¥¢·¥e for the Testin² of Ì¦«¡¢·le Or²¡§·¥

E°·¨¨·¦§¨ ¬ ¦° Ì¡ ·ous Sour¥£s Usin² Ç°¡«l�Ç¥¡«£ Æ§¯·ron°£§¢¡« ÈÁ¡°bers»

¶ Sili¥one Foa°¨Ë Ð©«¢·¥¦°Ä¦§£nt, sili¥one�¾¡¨£¤ liquid elasto°£ ¨ that, ªÁ£§ °·Ý£¤¿ eÝÄ¡§¤ and 

¥© £ ·§ Ä«a¥£ ¢¦ Ä ¦¤©¥£ a fleÝ·¾«£, nonshrinÀ·§² ¬¦¡°

PART 3 - EßàáUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A È¦°Ä«Ã ª·¢Á âÆÈÑ Ê

¶ È¦°Ä«Ã ª·¢Á âÆÐÑ ÌÆ ® ¬¦  ¥¡ble tray and ¥¡ble penetrations

È Slee¯£¨ for È¦§¤©·¢s ¼£§£tratin² Abo¯£�´ ¡¤£ Non�Ô· £�Õ¡ted È¦§¥ £¢£ and Ð¡¨¦§ Ã�Ïnit 

Floors and Walls:

1 Interior ¼enetrations of Non�Ô· £�Õ¡¢£d Walls and Floors:

a Seal annular spa¥£ betª££§ slee¯£ and ra¥eª¡Ã or ¥¡¾«£¿ usin² Ú¦·nt sealant 

appropriate for si½£¿ depth, and lo¥¡tion of Ú¦·§¢ È¦°Ä«Ã ª·¢Á require°£§¢¨ in 

Se¥¢·¦§ ¸¹×®¸¸ »ã¦·§¢ Ç£¡lants»

b Seal spa¥£ outside of slee¯£¨ ª·¢Á °¦ ¢¡  or ² out ¼¡¥À sealin² °¡¢£ ·¡« solidly 

betª££§ slee¯£ and ª¡«« so no ̄ ¦·¤¨ re°¡·§ Tool eÝÄ¦¨£¤ surfa¥£s s°oothÖ prote¥t 

°¡¢£rial ªÁ·«£ ¥urin²

® Use pipe slee¯£s unless penetration arran²£°£§¢  £ä©·res re¥¢¡§²©«¡r slee¯£¤ ¦Ä£§·§²

± Si½£ pipe slee¯£¨ to pro¯·¤£ 1Ò³�·§¥Á (6³�°°Ù annular ¥«ear spa¥£ betª££§ slee¯£ and 

ra¥£ª¡Ã or ¥¡¾«£ unless slee¯£ seal is to be installed or unless seis°·¥ ¥ ·¢£ria require 

different ¥«£¡ ¡§¥e

³ Install slee¯£¨ for ª¡«« penetrations unless ¥¦ £�¤ ·«led holes or for°£¤ openin²¨ are used

Install slee¯£¨ durin² ere¥tion of ª¡««¨ È©¢ slee¯£¨ to len²¢Á for °¦©§¢·§² flush ª·¢Á both 

surfa¥£¨ ¦¬ ª¡««¨ Â£¾©   ¡¬¢er ¥©¢¢·§²

µ Install slee¯£¨ for floor penetrations EÝ¢£§¤ slee¯£¨ installed in floors ³ in¥Á£¨ abo¯£

finished floor le¯£« Ó§¨¢¡«« slee¯£¨ ¤© ·§² £ £¥tion of floors

Â Slee¯£¨ ¬¦  È¦§¤©·¢s ¼£§£tratin² â¦§�Ô· £�Õ¡¢ed ´ÃÄ¨u° ¶¦¡ ¤ Ñ¨se°blies:

1 Use ¥· ¥©«ar °£¢¡l slee¯£¨ unless penetration arran²£°ent requires re¥¢¡§²©«¡  slee¯£¤

openin²

® Seal spa¥£ outside of slee¯£s ª·¢Á appro¯£¤ Ú¦·nt ¥¦°Ä¦©§¤ for ²ÃÄ¨©° board asse°¾«ies

E Roof�¼£§£¢ ¡¢ion Slee¯£¨Ë Seal penetration of indi¯·dual ra¥£ª¡Ã¨ and ¥¡¾«£¨ ª·¢Á fleÝ·¾«£ boot�

type flashin² ©§·¢¨ ¡ÄÄ«·£¤ ·n ¥¦¦ ¤·§¡¢·¦§ ª·¢h roofin² ª¦ À

F Abo¯£² ¦©§¤¿ EÝ¢erior�Ü¡«« ¼£§£¢ ¡¢ions: Seal penetrations usin² ¥¡¨¢�· ¦§ pipe slee¯£¨ and 

°£¥Á¡ni¥¡« slee¯£ seals Sele¥¢ slee¯£ si½£ to alloª for 1�in¥Á (®µ�°°) annular ¥«£¡  spa¥£

betª££§ Ä·pe and slee¯£ for installin² °£¥Á¡§·¥¡« slee¯£ ¨£¡«¨
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´ Under² ¦©§¤¿ EÝ¢erior�Ü¡«« and Floor ¼£§£¢ ¡¢·ons: Install ¥¡¨¢�· ¦§ pipe slee¯£¨ Si½£ slee¯£¨ to 

alloª for 1�·n¥Á (®µ�°°Ù annular ¥lear spa¥£ betª££§ ra¥£ª¡Ã or ¥¡ble and slee¯£ for installin²

slee¯£�¨£¡l syste°

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION

A Install slee¯£�¨£¡« syste°¨ in slee¯£¨ in eÝ¢£ ·¦  ¥¦§¥rete ª¡««¨ and slabs�¦§�² ¡¤£ at ra¥£ª¡Ã

entries into buildin²

¶ Install type and nu°¾£  of sealin² ele°ents re¥¦°°ended by °¡nufa¥¢© £  for ra¥£ª¡Ã or ¥able 

°¡¢£rial and si½£ ¼¦¨·¢·¦§ ra¥£ªay or ¥¡¾«£ in ¥£§¢£  of slee¯£ Asse°¾«£ °£¥Á¡§·¥¡l slee¯£ seals 

and install in annular spa¥£ betª££§ ra¥£ª¡Ã or ¥¡¾«£ and slee¯£ Ti²Á¢£n bolts a²¡·§¨¢ pressure 

plates that ¥¡©¨£ ¨£¡«in² £«£°£nts to eÝÄ¡§¤ ¡§¤ °¡À£ ª¡¢£ ¢·²Á¢ seal

3.3 SLEEVE-SEAL-FITTING INSTALLATION

A Install slee¯£�¨£¡« ¬·¢tin²¨ ·§ §£ª ª¡««¨ ¡§¤ ¨«¡bs as they are ¥¦§¨¢ ©¥¢£d

¶ Asse°¾«£ ¬·¢tin² ¥¦°Ä¦§£§¢s of len²¢Á ¢¦ ¾£ ¬«©¨Á ª·¢Á both surfa¥£¨ ¦¬ ¥¦§¥ £¢£ slabs and ª¡««¨

¼¦¨·¢·¦§ ª¡¢£rstop flan²£ ¢¦ ¾£ ¥entered in ¥on¥ £¢£ ¨«¡¾ ¦  ª¡«l

È Se¥© £ §¡·lin² ¬«¡§²£¨ ¢¦ ¥¦§¥ £¢£ ¬¦ °¨

Â Usin² ² ¦©¢¿ ¨£¡« ¢Á£ spa¥£ ¡ ¦©§¤ ¦©¢¨·¤£ ¦¬ ¨«££¯£�¨£¡« ¬·¢¢in²¨

END OF SECTION
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SECTION 26 05 53

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Identification for raceways.

åæ Identifiçèéêëì of poíîï and çëìéïëð çèñðîsæ

òæ Identifiçèéêëì for çëìóôçéëïõæ

öæ Under÷ïëôìóøðêìî íèïìêì÷ tapeæ

ùæ Warnin÷ labels and si÷ìõæ

6æ Instruçéêëì si÷ìõæ

úæ Equipûînt identifiçèéêëì labels, inçðôóên÷ arçøüðèsh íèïìêì÷ labelsæ

ýæ þêõçîððèneous identifiçèéêëì produçéõæ

1.3 ACTION SUBMITTALS

Aæ ÿïëóôçé Dèéè� For eaçe type of produçéæ

1æ Inçðôóî çëìõéïôçéêon details, ûèéîrial desçïêdéêons, diûîìõêëìõ of indiiêdual çëûdëìîìés and 

profiles, and finishes for eleçtriçèð identifiçèéêëì produçéõæ

Bæ Saûdðîõ� For eaçe type of label and si÷ì to illustrate çëûdëõêéêon, sisî� çëðëïõ� letterin÷ style, 

ûëôìéên÷ proiêõêëìõ� and ÷ïèdeêç features of identifiçèéêëì produçéõæ

Cæ Identifiçèéêëì Sçeîóôðî� For eaçe pieçî of eleçtriçèð equipûînt and eleçtriçèð systeû çëûdëìîìés to 

be an inde� of noûîìçðature for eleçtriçèð equipûînt and systeû çëûdëìîìés used in identifiçèéêëì 

si÷ìõ and labelsæ Use saûî desi÷ìèéêons indiçèted on Dïèíêì÷õæ

Dæ Dîðî÷èéedøDîõê÷ì Subûêééal: For arçøüðèsh hasèïó studyæ

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

Aæ Cëûdð� íêée ASþA A1òæ� and IEEE Cåæ

Bæ Cëûdð� íêée NFÿN ú7æ

Cæ Cëûdð� íêée å2 C�� 12�7æ�öö and å2 C�� 12�7æ�öùæ
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Dæ Cëûdð� íêée ANSI Zùòùæö for safety si÷ìõ and labelsæ

Eæ Adhesiiîøèééaçeîó labelin÷ ûèéîrials, inçðôóên÷ label stoç�õ� laûênatin÷ adhesiiîõ� and in�õ used by 

label printers, shall çëûdð� íêée UU 292æ

Fæ Therûèl þëiîûîìéõ� Alloí for therûèl ûëiîûînts froû aûñêînt and surfaçî teûdîrature çeèì÷îõæ

1æ Teûdîrature Ceèì÷î�  1å7 de÷ F (6ú de÷ C�, aûñêîntn 1ý7 de÷ F (177 de÷ C�, ûèéîrial 

surfaçîõæ

2.2 COLOR AND LEGEND REQUIREMENTS

Aæ Use the folloíêì÷ çëðëï çëóî for all eleçtriçèð equipûînt that is speçêüêîd to be labeled:

1æ Standby ÿëíîï Cêïçôêés: Bðèç� letters on red fieldæ

åæ Uêüî Safety Bïèìçe Cêïçôêés: White letters on oran÷î Field

òæ Cïêéêçèð Bïèìçe Cêïçôêés: White letters on red Field

öæ Equipûînt Systeû Cêïçôêés: White letters on ÷ïîîì fieldæ

ùæ Norûèð ÿëíîï Cêïçôêés: White letters on blaç� fieldæ

6æ Uninterruptible ÿëíîï Supply (Uÿ(�� White letters on ÷ïè� fieldæ 

úæ Fire Alarû� Red letters on íeêéî fieldæ

ýæ Cëûûôìêçèéêëìõ� White letters on blue fieldæ

Bæ Warnin÷ labels and si÷ìõ shall inçðôóî, but are not liûited to, the folloíêì÷ le÷îìóõ�

1æ þôðéêdðe ÿëíîï Sourçî Warnin÷� "DNN	A� ø EUACERICNU SHOCS HAZN�D ø 

E
��ÿþAT HAS þ�UE�ÿUA ÿP�A� SOURCA(æ"

åæ Wor�õdèçî Cðîèïènçî Warnin÷� "�N��	 ø OSHA RE	�UNE�P ø AREA IN FRONT 

OF EUACERICNU E
��ÿþAT þ�(E BA SAÿE CUAN� FOR XX INCIA(" íeîïî XX 

is replaçed by the çðîèrançî requireûents of NFÿN ú7æ 

Cæ Raçîíè�õ�

1æ Uèñîðin÷� Bðèç� on oran÷îæ  Inçðôóî systeû iëðéè÷î and typeæ

åæ Cëðëï Cëóêì÷ for Raçîíè�õ�

aæ Fire Alarû� Red �����

2.3 LA�L��

Aæ Vêì�ð Uèñîðs for Raçîíè�õ Cèïï�êì÷ Cêïçôêés at 677 V or Uîõõ� printed, fle�êñðe labels laûênated íêée 

a çðîèr, íîèéeîïø and çeîûêçèðøïîõêõéèìé çëèéên÷ and ûèéçhin÷ íïèdèïëôìó çðîèr adhesiiî tape for 

seçôïêì÷ label endsæ

Bæ Indoor Equipûînt Uèñîðs:  Selføèóeîõêiî, en÷ïèiîó� laûênated açï�ðêç or ûîðèûêìî plastiç labelæ 

Unless otheríêõî indiçèted, proiêóî a sin÷ðî line of te�é íêée 11åøêìçeø (1òøûûø� hi÷e letters on 1ø

11åøêìçeø (òýøûûø� hi÷e labeln íeîïî tíë lines of te�é are required, use labels å inçeîõ (ù7 ûû� hi÷eæ 

Cëðëï çëóîó as indiçèted in Cëðëï and Uî÷îìó Requireûentsæ

Cæ Outdoor Equipûînt:  En÷ïèiîó� laûênated açï�ðêç or ûîðèûêìî plastiç label, punçeîó or drilled for 

ûîçeèniçèð fastenersæ  Unless otheríêõî indiçèted, proiêóî a sin÷ðî line of te�é íêée 11åøêìçeø (1òø

ûûø� hi÷e letters on 1ø�1åøêìçeø (òýøûûø� hi÷e labeln íeîïî tíë lines of te�é are required, use labels 

å inçeîõ (ù7 ûû� hi÷eæ Cëðëï çëóîó as indiçèted in Cëðëï and Uî÷îìó Requireûentsæ
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2.4 ����� AND TU�L�T

Aæ SnapøNïëôìó� CëðëïøCëóêì÷ Bèìóõ for Cèñðîõ� Slit, pretensioned, fle�êñðe, solidøçëðëïîd açï�ðêç 

sleeiîõ� å inçeîõ (ù7 ûû� lon÷� íêée diaûîters sisîó to suit diaûîters of raçîíè�õ or çèñðîs they 

identify, and that stay in plaçî by ÷ïêddêì÷ açéêonæ

2.5 TAPES AND STENCILST

Aæ þèï�îï Tapes: Vêì�ð or iêì�ðøçðoth, selføèóeîõêiî íïèdèïëôìó type, íêée çêïçôêt identifiçèéêëì le÷îìó 

ûèçeêne printed by therûèl transfer or equiièðent proçîõõæ

2.6 Signs

Aæ Uèûênated Açï�ðêç or þîðèûêne ÿðèõéêç Si÷ìõ�

1æ En÷ïèiîó le÷îìóæ

åæ Thiç�ìîss:

aæ For si÷ìõ up to å7 sqæ inçeîõ (1å2 sqæ çû�, ûêìêûôû 11�9øêìçeø (1æ9øûûø�æ

bæ For si÷ìõ lar÷îï than å7 sqæ inçeîõ (1å2 sqæ çû�, 11ý inçe (òæå ûû� thiç�æ

çæ En÷ïèiîó le÷îìó íêée íeêéî letters on a dar� ÷ïî� baç�÷ïëôìóæ

dæ ÿôìçeîó or drilled for ûîçeèniçèð fastenersæ

eæ Fraûîó íêée ûêéered açï�ðêç ûëðóên÷ and arran÷îó for attaçeûîìé at appliçable 

equipûîntæ

2.7 MISCELLANEOUS IDENTIFICATION PRODUCTS

Aæ ÿèêìé� Cëûdð� íêée requireûents in paintin÷ Seçéêëìõ for paint ûèéîrials and appliçation 

requireûentsæ Retain paint systeû appliçable for surfaçî ûèéîrial and loçèéion (e�éîïêor or interior)æ

Bæ Fasteners for Uèñîðs and Si÷ìõ� Selføéèddên÷� stainlessøõéîîl sçïîíõ or stainlessøõéîîl ûèçeêne sçïîíõ 

íêée nuts and flat and loç� íèõeîïõæ

PART 3 - EXECUTION

3.1 PREPARATION

Aæ SelføNóeîõêiî Identifiçèéêëì ÿïëóôçéõ� Bîüëïî applyin÷ eleçtriçèð identifiçèéêëì produçéõ� çðîèn 

substrates of substançîõ that çëôðó iûdèêr bond, usin÷ ûèéîrials and ûîéeëóõ reçëûûended by 

ûèìôüèçturer of identifiçèéêëì produçéæ

3.2 INSTALLATION

Aæ Vîïêü� and çëëïóêìèée identifiçèéêëì naûîõ� abbreiêètions, çëðëïõ� and other features íêée 

requireûents in other Seçéêëìõ requirin÷ identifiçèéêëì appliçations, Dïèíêì÷õ� Shop Dïèíêì÷õ� 

ûèìôüèçturertõ íêïêì÷ dia÷ïèûs, and operation and ûèêìéenançî ûèìôèðæ Use çëìõêõéîìé desi÷ìèéêons 

throu÷eëôé ÿïë�îçéæ

Bæ Install identifyin÷ deiêçîs before installin÷ açëôõéêçal çîêðin÷õ and siûêðar çëìçîèlûîìéæ
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Cæ Vîïêü� identity of eaçe iteû before installin÷ identifiçèéêëì produçéõæ

Dæ Install identifiçèéêëì ûèéîrials and deiêçîs at loçèéions for ûëõé çëìiîìêînt iêîíêì÷ íêéeëôé 

interferençî íêée operation and ûèêìéenançî of equipûîntæ Install aççîss doors or panels to proiêóî 

iêîí of identifyin÷ deiêçîsæ

Eæ Apply identifiçèéêëì deiêçîs to surfaçîõ that require finish after çëûdðîtin÷ finish íëï�æ

Fæ Attaçe si÷ìõ and plastiç labels that are not selføèóeîõêiî type íêée ûîçeèniçèð fasteners appropriate to 

the loçèéion and substrateæ

	æ Attaçe plastiç raçîíè� and çèñðî labels that are not selføèóeîõêiî type íêée çðîèr iêì�ð tape, íêée 

adhesiiî appropriate to the loçèéion and substrateæ

Hæ Systeû Identifiçèéêëì for Feeder Raçîíè�õ� Eaçe çëðëïøçëóên÷ band shall çëûdðîtely ençêïçle çèñðî 

or çëìóôêéæ ÿðèçî ad�èçent bands of tíëøçëðëï ûèï�êì÷õ in çëìéèçt, side by sideæ Uëçèée bands at 

çeèì÷îõ in direçéion, at penetrations of íèððõ and floors, at ù7øüëëé (1ùøû� ûè�êûuû interièls in 

strai÷eé runs, and at åùøüëëé (úæ9øû� ûè�êûuû interièls in çëì÷îõéîó areasæ

Iæ Dôïêì÷ baç�üêðlin÷ of trençeîs, install çëìéêìôëôõ under÷ïëôìóøðêìî íèïìêì÷ tape direçély aboiî çèñðî 

or raçîíè� at 6 to ý inçeîõ (1ù7 to å77 ûû� beloí finished ÷ïèóîæ Use ûôðéiple tapes íeîïî íêóée of 

ûôðéiple lines installed in a çëûûëì trençe or çëìçïîée eniîðëdî e�çîîds 16 inçeîõ (ö77 ûû� oiîïèððæ

3.3 IDENTIFICATION SCHEDULE

Aæ Síêéçeñëèïóõ and ÿèìîðñëèïóõ� Inçðôóî Identifiçèéêëì per the OneøUêìî Dêè÷ïèûõ and the Sourçî 

Uëçèéion, inçðôóên÷ the çêïçôêt nuûñîïæ

Bæ Dêõçëììîçé Síêéçeîõ� Ençðëõîó Cêïçôêés Bïîè�îïõ and þëéëï Cëìéïëððersæ Identify the equipûînt that 

is çëìéïëððed and the Sourçî� inçðôóên÷ the çêïçôêt nuûñîïæ

Cæ Aççîõõêñðî Raçîíè�õ� inçðôóên÷ aboiî aççîssible çîêðin÷õ� for all Feeder Cêïçôêés and for Bïèìçe 

Cêïçôêé rated ûëïî than ò7N� Identify íêée selføèóeîõêiî iêì�ð labelæ Install labels at ò7øüëëé (17øû� 

ûè�êûuû interièlsæ

Dæ Aççîõõêñðî Raçîíè�õ and Cèñðîõ� inçðôóên÷ aboiî aççîssible çîêðin÷õ� íêéeêì Bôêðóên÷õ: Identify the 

çëiîïõ of eaçe �ôìçéêon and pull bo� of the folloíêì÷ systeûõ íêée selføèóeîõêiî iêì�ð labels 

çëìéèênin÷ the íêïêì÷ systeû le÷îìó and systeû iëðéè÷îæ Systeû le÷îìóõ shall be as folloíõ�

1æ Standby ÿëíîï

åæ Uêüî Safety Bïèìçe

òæ Cïêéêçèð Bïèìçe

öæ Equipûînt Systeû

ùæ Norûèð ÿëíîï

6æ Uÿ(

úæ Fire Alarû

ýæ Cëûûôìêçèéêëìõ

2æ Aççîõõ Cëìéïëð

Eæ Identify EþE çëìóôêéõ used for brançe çêïçôêt íêïêì÷ as folloíõ�

1æ Standby ÿëíîï ø Bðèç�

åæ Uêüî Safety Bïèìçe � Yîððëí

òæ Cïêéêçèð Bïèìçe � Oran÷î

öæ Equipûînt Bïèìçe � 	ïîîì
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ùæ Norûèð � No Cëðëï

6æ Uÿ( ø White

úæ Fire alarû � Red

ýæ Cëûûôìêçèéêëìõ ø Bðôî

2æ Aççîõõ Cëìéïëð ø ÿôïdðî

Fæ ÿëíîïøCêïçôêé Cëìóôçéëï Identifiçèéêëì� 677 V or Uîõõ� For çëìóôçéëïõ in ièôðéõ� pull and �ôìçéêon 

bo�îõ� ûèìeëðîs, and handholes, use çëðëïøçëóên÷ çëìóôçéëï tape to identify the phaseæ

1æ 	ïëôìóîó Systeûõ� CëðëïøCëóêì÷ for ÿeèõîø , Neutralø and Vëðéè÷îøUeiîð Identifiçèéêëì� Use 

çëðëïõ listed beloí for feeder and brançeøçêrçôêé çëìóôçéëïõæ

aæ Cëðëïõ for å7ý1�å7øV Cêïçôêés:

1) ÿeèõî A: Bðèç�æ

å� ÿeèõî B� Redæ

ò� ÿeèõî C� Bðôîæ

ö� Feeder Neutral: White

ù� Bïèìçe Cêïçôêé Neutral: White íêée çëðëïîó stripe ûèéçhin÷ the çëðëï of the 

phase çêïçôêt that is paired íêée the neutralæ

bæ Cëðëïõ for öý71åúúøV Cêïçôêés:

1) ÿeèõî A: Bïëíìæ

å� ÿeèõî B� Oran÷îæ

ò� ÿeèõî C� Yîððëíæ

ö� Feeder Neutral: 	ïî�

ù� Bïèìçe Cêïçôêé Neutral: 	ïî� íêée çëðëïîó stripe ûèéçhin÷ the çëðëï of the 

phase çêïçôêt that is paired íêée the neutralæ

åæ Isolated ÿëíîï Systeûõ� CëðëïøCëóêì÷ for Cêïçôêé Identifiçèéêëì� Use çëðëïõ listed beloí for 

Isolated ÿëíîï çëìóôçéëïõæ

aæ Isolated Cëìóôçéëï Noæ�� Oran÷î íêée at least one distinçéiiî çëðëïîó stripe other than 

íeêéî� ÷ïîîì� or ÷ïî� alon÷ the entire len÷ée of the çëìóôçéëïæ

bæ Isolated Cëìóôçéëï Noæ å� Bïëíì íêée at least one distinçéiiî çëðëïîó stripe other than 

íeêéî� ÷ïîîì� or ÷ïî� alon÷ the entire len÷ée of the çëìóôçéëïæ

òæ Cëðëï shall be façéëï� applied or field applied for sisîõ lar÷îï than Noæ ý AW	 if authorities 

haiêì÷ �ôïêõóêçéion perûêéæ

aæ FieldøNddðêîd, CëðëïøCëóêì÷ Cëìóôçéëï Tape: Apply in halføðèpped turns for a 

ûêìêûôû distançî of 6 inçeîõ (1ù7 ûû� froû terûênal points and in bo�îõ íeîïî 

spliçîõ or taps are ûèóîæ Apply last tíë turns of tape íêée no tension to preiîìé 

possible uníêìóêì÷æ Uëçèée bands to aiëêó obsçôïêì÷ façéëï� çèñðî ûèï�êì÷õæ

öæ ÿïëiêóî a si÷ì at eaçe panelboard identifyin÷ the çëðëï çëóêì÷ sçeîûîæ

	æ Install instruçéêonal si÷ì� inçðôóên÷ the çëðëï çëóî for ÷ïëôìóîó and un÷ïëôìóîó çëìóôçéëïõ usin÷ 

adhesiiîøüêlûøé�dî labelsæ

Hæ CëìéïëðøCêrçuit Cëìóôçéëï Identifiçèéêëì� For çëìóôçéëïõ and çèñðîs in pull and �ôìçéêon bo�îõ� 

ûèìeëðîs, and handholes, use selføèóeîõêiî iêì�ð labels íêée the çëìóôçéëï or çèñðî desi÷ìèéêon, 

ori÷êì� and destinationæ

Iæ CëìéïëðøCêrçuit Cëìóôçéëï Terûênation Identifiçèéêëì� For identifiçèéêëì at terûênations, proiêóî selfø

adhesiiî iêì�ð labels íêée the çëìóôçéëï desi÷ìèéêonæ

Jæ Cëìóôçéëïõ To Bî E�éîìóîd in the Future: Attaçe íïêéîøëì ta÷õ to çëìóôçéëïõ and list sourçîæ

Sæ Au�êðêèï� Eleçtriçèð Systeûõ Cëìóôçéëï Identifiçèéêëì� Identify fieldøênstalled alarû, çëìéïëð� and 

si÷ìèð çëììîçéionsæ

1æ Identify çëìóôçéëïõ� çèñðîs, and terûênals in ençðëõôïîõ and at �ôìçéêons, terûênals, and pull 

pointsæ Identify by systeû and çêïçôêt desi÷ìèéêonæ

åæ Use systeû of ûèï�îïøéape desi÷ìèéêons that is uniforû and çëìõêõéîìé íêée systeû used by 

ûèìôüèçturer for façéëï�øênstalled çëììîçéionsæ
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òæ Cëëïóêìèéî identifiçèéêëì íêée ÿïë�îçé Dïèíêì÷õ� ûèìôüèçturertõ íêïêì÷ dia÷ïèûs, and 

operation and ûèêìéenançî ûèìôèðæ

Uæ Uëçèéions of Under÷ïëôìó Uêìîõ� Identify íêée under÷ïëôìóøðêìî íèïìêì÷ tape for poíîï� li÷eéin÷� 

çëûûôìêçèéêëì� and çëìéïëð íêïêì÷ and optiçèløüêñîï çèñðîæ

1æ Uêûêt use of under÷ïëôìóøðêìî íèïìêì÷ tape to direçéøñôïêîó çèñðîsæ

åæ Install under÷ïëôìóøðêìî íèïìêì÷ tape for direçéøñôïêîó çèñðîs and çèñðîs in raçîíè�õæ

þæ Wor�õdèçî Indiçèéion: Install floor ûèï�êì÷ tape to shoí íëï�êì÷ çðîèrançîõ in the direçéion of 

aççîss to liiî partsæ Wor�õdèçî shall çëûdð� íêée NFÿN ú7 and å2 C�� 12å9æö7ò unless otheríêõî 

indiçètedæ Dë not install at flushøûëôìéîó panelboards and siûêðar equipûînt in finished spaçîõæ

Næ Warnin÷ Uèñîðs for Indoor Cèñêìîés, Bë�îõ� and Ençðëõôïîõ for ÿëíîï and Uê÷eéên÷�  Selføèóeîõêiî 

íèïìêì÷ labelsæ

1æ Cëûdð� íêée å2 C�� 12�7æ�öùæ

åæ Identify systeû iëðéè÷î íêée blaç� letters on an oran÷î baç�÷ïëôìóæ

òæ Apply to e�éîïêor of door, çëiîï� or other aççîssæ

öæ For equipûînt íêée ûôðéiple poíîï or çëìéïëð sourçîõ� apply to door or çëiîï of equipûînt, 

inçðôóên÷� but not liûited to, the folloíêì÷�

aæ ÿëíîïøéïèìõüîï síêéçeîõæ

bæ Cëìéïëðõ íêée e�éîïìèl çëìéïëð poíîï çëììîçéionsæ

Oæ Arç Flash Warnin÷ Uèñîðin÷� Selføèóeîõêiî therûèl transfer iêì�ð labelsæ

1æ Cëûdð� íêée NFÿN ú7A and ANSI Zùòùæöæ

åæ Cëûdð� íêée Seçéêëì å9 7ù úö "Piîïçôïïîìé ÿïëéîçéêiî Dîiêçî Arçø�ðèõe Study" requireûents 

for arçøüðèsh íèïìêì÷ labelsæ

ÿæ Operatin÷ Instruçéêëì Si÷ìõ� Install instruçéêon si÷ìõ to façêðitate proper operation and ûèêìéenançî of 

eleçtriçèð systeûõ and iteûs to íeêçe they çëììîçéæ Install instruçéêon si÷ìõ íêée approiîó le÷îìó 

íeîïî instruçéêons are needed for systeû or equipûînt operationæ


æ Eûîï÷înç� Operatin÷ Instruçéêëì Si÷ìõ� Install instruçéêon si÷ìõ íêée íeêéî le÷îìó on a red 

baç�÷ïëôìó íêée ûêìêûôû ò1ýøêìçeø (17øûûø� hi÷e letters for eûîï÷înç� instruçéêons at equipûînt 

used for poíîï transfer or load sheddin÷æ

Ræ Equipûînt Identifiçèéêëì Uèñîðs: On eaçe unit of equipûînt, install unique desi÷ìèéêon label that is 

çëìõêõéîìé íêée íêïêì÷ dia÷ïèûs, sçeîóôðîõ� and operation and ûèêìéenançî ûèìôèðæ Apply labels to 

disçëììîçé síêéçeîõ and proteçéion equipûînt, çîìéïèl or ûèõéîï units, çëìéïëð panels, çëìéïëð stations, 

terûênal çèñêìîts, and raç�õ of eaçe systeûæ Systeûõ inçðôóî poíîï� li÷eéin÷� çëìéïëð� 

çëûûôìêçèéêëì� si÷ìèð� ûëìêéorin÷� and alarû unless equipûînt is proiêóîó íêée its oíì 

identifiçèéêëìæ

1æ Uèñîðin÷ Instruçéêëìõ�

aæ Eleièted Cëûdëìîìéõ� Inçïîèõî sisîõ of labels and letters to those appropriate for 

iêîíêì÷ froû the flooræ

bæ Fasten ûîçeèniçèðð� fastened labels íêée appropriate ûîçeèniçèð fasteners that do not 

çeèì÷î the NEþN or NRTU ratin÷ of the ençðëõôïîæ

åæ Equipûînt To Bî Uèñîðed:

aæ ÿèìîðñëèïóõ� Typeíïêééen direçéory of çêïçôêts in the loçèéion proiêóîó by panelboard 

ûèìôüèçtureræ 

bæ Ençðëõôïîõ and eleçtriçèð çèñêìîtsæ

çæ Uê÷eéên÷ çëìéïëð relay çèñêìîtsæ

dæ Aççîõõ doors and panels for çëìçîèled eleçtriçèð iteûsæ

eæ Síêéçe÷îèïæ

fæ Síêéçeñëèïóõæ
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÷æ Transforûîïõ� Uèñîð that inçðôóîs ta÷ desi÷ìèéêon shoíì on Dïèíêì÷õ for the 

transforûîï� feeder, and panelboards or equipûînt supplied by the seçëìóèï�æ

hæ Eûîï÷înç� systeû bo�îõ and ençðëõôïîõæ

iæ þëéëïøçëìéïëð çîìéîrsæ

�æ Ençðëõîó síêéçeîõæ

�æ Ençðëõîó çêïçôêt brea�îïõæ

læ Ençðëõîó çëìéïëððersæ

ûæ Vèïêèñðîøõpeed çëìéïëððersæ

næ ÿôõeøñôééëì stationsæ

oæ ÿëíîïøéïèìõüîï equipûîntæ

pæ Cëìéèçéorsæ

qæ Reûëéîøçëìéïëððîó síêéçeîõ� diûûer ûëóôðîõ� and çëìéïëð deiêçîsæ

ræ Bèééîryøêìiîïéîï unitsæ

sæ Bèééîry raç�õæ

tæ ÿëíîïø÷îìîïèéên÷ unitsæ

uæ þëìêéëïêì÷ and çëìéïëð equipûîntæ

iæ Uÿ( equipûîntæ

íæ Cëûûôìêçèéêëìõ Equipûînt Raç�õæ

�æ Fire Alarû Systeûæ

yæ Aççîõõ Cëìéïëð Systeûæ

sæ Oiîïeîèó ÿè÷êì÷ Systeûæ

aaæ Nurse Cèðð Systeûæ

END OF SECTION
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SECTION 26 00 23

LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Photoelectric switches.
�� Standalone dayli���-��� !#�$%� s&$�'�$%� 'c%��c)#�

3� *�+)$���-��r !#�$%� di,,in� 'c%��c)#�

4� Roo, .c%��c))ers�

5� Stand Alone Indoor o''o/�%'y sensors�

6� 6$���$n� 'c%��'tors�

8� E,!��!n'+ shunt relays�

:� 6c&-;c)���! .c%��c))ers

<� Related Require,ents:

1� Se'�$c% �= �8 �= >?$�$%� *! $'!#> for &�))-wc@ di,,ers, &�))-#&$�'� o''o/�%'y sensors, 

and ,�%o�) li��� s&$�'�!#�

1.3 ACTION SUBMITTALS

A� F�cGo'� *���H For ea'� type of produ'��

<� Shop *��&$%�#H Sho& installation details for o''o/�%'y and li���-le !) sensors�

1� Sub,$� 'c,/)!te s'�)! dra&$%� sho&$%� re'c,,ended lo'��ion for ea'� sensor, opti,iK!G 

fro prop!'� 'c%G$�$ons and 'c !���! patterns for sub,$��ed de $'!s�

�� Inter'c%%!'�$c% dia���,s sho&$%� field-$nstalled &$�$%��

3� In')oG! dia���,s for po&!�M si�%�)M and 'c%��c) &$�$%��

1.O INFORMATIONAL SUBMITTALS

A� Field quality-'c%��c) reports�

1.5 CLOSEOUT SUBMITTALS

A� Operation and Q�$%�!%�n'! *���H For ea'� type of li���in� 'c%��c) de $'! to in')oG! in e,!��!n'+M 

operation, and ,�$%�enan'! ,�%o�)s�
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PART 2 - PRODUCTS

2.1 OUTDOOR PHOTOELECTRIC SWITCHES

A� Q�%oR�'�o�!rs: Subp!'� to 'c,/)$an'! &$�� require,ents, pro $G! produ'�# by one of the follo&$%�H

1� .cc/!� Industries, In'�

�� Inter,�ti'M In'�

3� 6! $�on Q�%oR�'�o�$n� .c�M In'�

4� NSi Industries 66.�

5� TE .c%%!'�$ $�+ 6�G�

<� *!#'�$/�$c%H Solid state, &$�� SFW[ dry 'c%��'ts rated for 1:\\ ;]M to operate 'c%%!'�ed load, 

'c,/)+$n� &$�� U6 883�

1� 6$#�!G and labeled as defined in NFF] 8\M by a qualified testin� a�!%'+M and ,��m!G for 

intended lo'��ion and appli'ation�

�� 6$���-6e !) Qc%$�c�$%� Ran�!H 1�5 to 1\ f' (16�^4 to 1\: lu@l, &$�� an adpo#�,!nt for turn-

on and turn-cRR le !)s &$��$% that ran�!�

3� Ti,! *!)�+H Thirty-#!'ond ,$%$,o,M to pre !%� false operation�

4� 6$���%$n� Arrester: Air-��/ type�

5� Qco%�$%�H T&$#� lo'm 'c,/)+$n� &$�� NEQ] .^3=�^\M &$�� base�

2.2 DAYLIGHT-HARVESTING SWITCHING CONTROLS

A� F�c $G! produ'�# that are of the sa,! ,�%oR�'turer or 'c,/��ible &$�� the ,�%oR�'turers listed in 

Se'�$c% �= \_ 43M Relay <�#!G 6$���$n� .c%��c)#�

<� Q�%oR�'�o�!rs: Subp!'� to 'c,/)$an'! &$�� require,ents, pro $G! produ'�# by one of the follo&$%�H

1� Eaton (.cc/!� .c%��c)#lM In'�

�� 6o��c%M In'�

3� 6! $�on Q�%oR�'�o�$n� .c�M In'�

4� F�$)$/# .c%��c)#

5� A'o$�+ .c%��c)#

6� Ne@�)$�e

8� ET.

:� *co�)�# .c%��c)#

_� WattStopper

.� .!$)$n�-Qounted S&$�'�$%� .c%��c)#H Solid-#���e, li���-le !) sensor unit, &$�� separate po&!� pa'mM 

to dete't '��%�!# in indoor li���in� le !)s that are per'!$ !G by the eye�

*� Ele'tri'�) .c,/c%!%�#M *! $'!#M and A''!##c�$!#H

1� 6$#�!G and labeled as defined in NFF] 8\M by a qualified testin� a�!%'+M and ,��m!G for 

intended lo'��ion and appli'ation�

�� Operatin� A,w$!%� .c%G$�$ons: *�+ interior 'c%G$�$ons, 3� to 1�\ de� F (\ to 4_ de� .l�

3� Sensor Output: .c%��'�s rated to operate the asso'$��!d po&!� pa'mM 'c,/)+$n� &$�� 

U6 883]� Sensor is po&!�!G by the po&!� pa'm�

4� Fc&!� F�'mH *�+ 'c%��'ts rated for 20-] ballast load at 1�\- and �88-; a'� Sensor has �4-

; d'M 15\-,]M .)�## � po&!� sour'!M as defined by NFF] 8\�

5� `!%!��) Spa'! Sensors 6$���-6e !) Qc%$�c�$%� Ran�!H 1\ to �\\ f' (1\: to �^5� lu@l, &$�� 

an adpo#�,!nt for turn-c% and turn-cRR le !)s &$��$% that ran�!�

http://www.specagent.com/Lookup?ulid=1938
http://www.specagent.com/Lookup?uid=123456994795
http://www.specagent.com/Lookup?uid=123456994796
http://www.specagent.com/Lookup?uid=123457020860
http://www.specagent.com/Lookup?uid=123456994797
http://www.specagent.com/Lookup?uid=123456994798
http://www.specagent.com/Lookup?ulid=1938
http://www.specagent.com/Lookup?uid=123456994795
http://www.specagent.com/Lookup?uid=123456994796
http://www.specagent.com/Lookup?uid=123457020860
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6� Atriu, Spa'! Sensors 6$���-6e !) Qc%$�c�$%� Ran�!H 1\\ to 1\\\ f' (1\:\ to 1\ :\\ lu@l, 

&$�� an adpo#�,!nt for turn-c% and turn-cRR le !)s &$��$% that ran�!�

8� Sm+)$��� Sensors 6$���-6e !) Qc%$�c�$%� Ran�!H 1\\\ to 1\M\\\ f' (1\ :\\ to 1\: \\\ lu@l, 

&$�� an adpo#�,!nt for turn-c% and turn-cRR le !)s &$��$% that ran�!�

:� Ti,! *!)�+H Adpo#��w)! fro, 5 to 3\\ se'c%G# to pre !%� '+')$n��

_� Set-Fc$%� Adpo#�,!%�H Equip &$�� deadband adpo#�,!nt of �5M 5\M and 85 per'!%� abo ! the 

>c%> set point, or pro $G! &$�� separate adpo#��w)e >c%> and >cRR> set points�

1\� Test QcG!H User sele'�able, o !��$G$%� pro���,,!d ti,e delay to allo& settin�# '�!'m�

11� .c%��c) 6c�G Status: User sele'�able to 'c%R$�, that load &$�$%� is 'c��!'��

1�� Indi'��or: T&c di�$�al displays to indi'�te the be�$%%$%� of on-cRR '+')!s�

2.3 DAYLIGHT-HARVESTING DIMMING CONTROLS

A� F�c $G! produ'�# that are of the sa,! ,�%oR�'turer or 'c,/��ible &$�� the ,�%oR�'turers listed in 

Se'�$c% �= \_ 43M Relay <�#!G 6$���$n� .c%��c)#�

<� Q�%oR�'�o�!rs: Subp!'� to 'c,/)$an'! &$�� require,ents, pro $G! produ'�# by one of the follo&$%�H

1� Eaton (.cc/!� .c%��c)#lM In'�

�� 6o��c%M In'�

3� 6! $�on Q�%oR�'�o�$n� .c�M In'�

4� F�$)$/# .c%��c)#

5� A'o$�+ .c%��c)#

6� Ne@�6$�e

8� *co�)�# .c%��c)#

:� ET.

_� WattStopper

.� Syste, *!#'�$/�$c%H Sensin� dayli��� and ele'tri'�) li���in� le !)s, the syste, adpo#�# the indoor 

ele'tri'�) li���in� le !)s� As dayli��� in'�!�ses, the li���s are di,,ed�

1� 6$���$n� 'c%��c) set point is based on t&c li���in� 'c%G$�$ons:

a� When no dayli��� is present (tar�!� le !))�

b� When si�%$R$'�nt dayli��� is present�

�� Syste, pro���,,$n� is done &$�� t&c hand-�!)GM re,c�!-'c%��c) tools�

a� Initial setup tool�

b� Tool for o''o/�%�s to adpo#� the tar�!� le !)s by in'�!�sin� the set point up to �5 

per'!%�, or by ,$%$,$K$%� the ele'tri' li���in� le !)�

*� .!$)$n�-Qounted *$,,$n� .c%��c)#H Solid-#���e, li���-le !) sensor unit, &$�� separate 'c%��c))er 

unit, to dete't '��%�!# in li���in� le !)s that are per'!$ !G by the eye� The separate di,,in� 

'c%��c) ,�+ be lo'��ed in the appropriate relay '�w$%� for these '$�'o$ts� 

1� 6$#�!G and labeled as defined in NFF] 8\M by a qualified testin� a�!%'+M and ,��m!G for 

intended lo'��ion and appli'ation�

�� Sensor Output: \- to 1\-; d' to operate ele'troni' di,,in� ballasts� Sensor is po&!�!G by 

'c%��c))er unit�

3� Fc&!� F�'mH Sensor has �4-; d'M .)�## � po&!� sour'!M as defined by NFF] 8\�

4� 6$���-6e !) Sensor Set-Fc$%� Adpo#�,!%� Ran�!H �\ to 1\\ f' (1�\ to 6\\ lu@l�

2.O ROOM CONTROLLERS

A� Roo, .c%��c))ers are used to independently 'c%��c) li���in� and s&$�'�!G re'!/�a')!#� 

http://www.specagent.com/Lookup?ulid=1938
http://www.specagent.com/Lookup?uid=123456994795
http://www.specagent.com/Lookup?uid=123456994796
http://www.specagent.com/Lookup?uid=123457020860


Intermountain Healthcare Utah Valley Hospital

MRI Replacement

LIGHTING CONTROL DEVICES 26 09 23 - 4

<� F�c $G! produ'�# that are 'c,/��ible &$�� Indoor O''o/�%'+ Sensors�

.� *$�$��)ly addressable roo, 'c%��c))er &$�� the follo&$%� fun'�$c%#�

1� Autono,co# spa'! 'c%��c)�

�� Net&c�m$%� to a '!%���l *$�)c� 'c%��c) syste,�

3� Net&c�m$%� to a '!%���l <].%!� based ,�%��!,!%� syste,�

*� The Roo, .c%��c))er shall 'c%#$#� of:

1� A uni !�#�)  c)���! type (1�\;�'a�88;�'a348;a'l po&!� supply�

�� Four �\] rated relays 'c,/)!te &$�� ,�%o�) o !��$G!� .$�'o$� 6c�G ratin� dependent on 

usa�!� One '$�'o$t dedi'�ted for �\] re'!/�a')! 'c%��c)�  

3� Four \-^\; 'c%��c) '��%%!)s, '�/�w)e of 1\\,] 'o��!%� sinm$%�

4� A port to 'c%%!'� do&%#��!�, s&$�'�!#M o''o/�%'y sensors and dayli��� sensors� 

5� A port to 'c%%!'� upstrea, to <].%!� IF buildin� ,�%��!,!%� syste,� The .c%��c))er shall 

'c,,o%$'��! usin� nati ! <].%!� 'c,,�nd obp!'�s appropriate for the appli'ation�

6� An indi'�tin� 6b* to aid in lo'��in� the 'c%��c))er in a darm!%!G '!$)in� spa'!�

8� .$�'o$� testin� buttons

:� .�/�w)! of 'c%%!'�in� &$�� WU6-3_�4

_� Output �4;�' 1�\,]

1\� Relay Ratin�#

a� �\] Suitable for `!%!��) Fo�/c#! 6c�G# f 1�\a�88 ;].

b� �\] Suitable for Standard <�))�sts and Tun�#�!% 6c�G# f 1�\a�88 ;].

'� 16A Suitable for Ele'troni' <�))�sts f 1�\a�88 ;].

d� \�5gF f^�\a�88 ;].�

11� The Roo, .c%��c))er relays shall be 'c%%!'�ed su'� that 1�\;�' plu� load(s) and �88;�' 

li���in� loads '�% be s&$�'�!G by a sin�)! .c%��c))er &$�� no additional add-c%# or re,c�! 

,cGo)!#

1�� The Roo, .c%��c))er shall ,co%� to ele'tri'�) po%'�$on bo@  $� threaded ½h '��#! nipple� 

No other ,co%�$n� hard&��! shall be required�

13� S&$�'�!# shall 'c%%!'� to the li���in� 'c%��c) net&c�m  $� a 'c,,c% lo&  c)���!, �-&$�!M 

non-/c)��$Ked data line�

a� S&$�'�!# shall be fa'�c�+ 'c%R$�o�!G and pro���,,!d to 'c%��c) one or ,c�! outputs 

in the li���in� 'c%��c) syste,�

b� S&$�'�!# '�% be pro���,,!d for preset 'c%��c) to set a spe'$R$' li���in� s'!%!�

'� S&$�'�!#M &$�� 6b* indi'�tors to indi'�te both ON and OFF outputa��oup status, 

shall be a �$)able &$�� � or 4 sin�)! button s&$�'�!# per ��%�� S&$�'� to fit standard 

*!'c�� openin��

d� S&$�'�!# and s&$�'� hard&��! shall ,co%� to standard &�)) bo@!#�

e� Ea'� s&$�'� shall pro $G! a lo'��ion for a label to identify fun'�$c%� The label shall 

be under a ')!�r plasti' 'c !� and shall be field repla'eable should the operation of 

the s&$�'� '��%�!� F!�,�%!%�ly et'�!d s&$�'�!# are not a''!ptable�

14� *$,,!� s&$�'�!# shall be 'c%%!'�ed to the li���in� 'c%��c) net&c�m  $� a 'c,,c% lo& 

 c)���! �-&$�!M non-/c)��$Ked data line�

a� *$,,!� s&$�'�!# shall be '�/�w)e of raisin� or lo&!�$%� li��� le !)s of indi $dual or 

��co/# of li���in� fi@�o�!#�

15� Spa'! .c%��c) Require,ents:

a� F�c $G! ,�%o�)-c% a auto-cRR 'c%��c) for li���in� in all spa'!# that are 'c%��c))ed by a 

Roo, .c%��c))er�

b� F�c $G! auto-c% a auto-cRR 'c%��c) for all s&$�'�!G re'!/�a')!# that are 'c%��c))ed by a 

Roo, .c%��c))er�

'� F�c $G! auto-c% a auto-cRR 'c%��c) for H;]. ser $%� all spa'!# that 'c%��$n a Roo, 

.c%��c))er�  .c%��c) to be pro $G!G by either t&c-&$�! si�%�) based on relay 'c%��'t 

position or dire'� 'c,,o%$'��$c% &$�� the buildin� ,�%��!,!%� syste, usin� 

<].%!� 'c,,�nds�  .cc�G$%��! &$�� buildin� ,�%��!,!%� syste, installer�
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16� Shall ha ! a built in di,,er ,!,c�+M the li��� output &$)) re,�$n at the pre $co# settin� 

&�!% the li���s are turned off and ba'm on�

2.5 INDOOR OCCUPANCY SENSORS

A� F�c $G! produ'�# that are of the sa,! ,�%oR�'turer or 'c,/��ible &$�� the ,�%oR�'turers listed in 

Se'�$c% �= \_ 43M Relay <�#!G 6$���$n� .c%��c)#�

<� `!%!��) Require,ents for Sensors: Wall- or '!$)in�-,co%�!GM solid-#���! indoor o''o/�%'y sensors 

&$�� a separate po&!� pa'm�

1� 6$#�!G and labeled as defined in NFF] 8\M by a qualified testin� a�!%'+M and ,��m!G for 

intended lo'��ion and appli'ation�

�� Operation: Unless other&$#! indi'�ted, turn li���s on &�!% 'c !���! area is o''o/$!d, and 

turn the, off &�!% uno''o/$!dj &$�� a ti,e delay for turnin� li���s off, adpo#��w)e o !� a 

,$%$,o, ran�! of 1 to 15 ,$%o�es�

3� In lo'��ions &�!�! the sensor or the lo'�) s&$�'� isa��! ,��m!G �;Wh the sensor shall turn the 

li���s off auto,�ti'�))y upon roo,  �'�%'y� The li���s shall turn on only upon a'�$ ��$c% 

fro, the asso'$��!d &�)) station� 

4� Sensor Output: .c%��'�s rated to operate the 'c%%!'�ed relay, 'c,/)+$n� &$�� U6 883]� 

Sensor is po&!�!G fro, the po&!� pa'm�

5� Fc&!� F�'mH *�+ 'c%��'ts rated for �\-] ballast load at 1�\- and �88-; a'M for 13-] 

tun�#�!% at 1�\-; a'M and for 1 hp at 1�\-; a' Sensor has �4-; d'M 15\-,]M .)�## � po&!� 

sour'!M as defined by NFF] 8\�

6� Qco%�$%�H

a� Sensor: Suitable for ,co%�$n� in any position on a standard outlet bo@�

b� Relay: E@�!�%�lly ,co%�!G throu�� a 1a�-$%'� (13-,,l m%c'mco� in a standard 

ele'tri'�) en')c#o�!�

'� Ti,!-*elay and Sensiti $ty Adpo#�,!%�#H Re'!##!G and 'c%'!�led behind hin�!G 

door�

8� Indi'��or: *$�$��) display, to sho& &�!% ,c�$on is dete'ted durin� testin� and nor,�) 

operation of sensor�

:� <+/�## S&$�'�H O !��$G! the >c%> fun'�$c% in '�#! of sensor failure�

_� Auto,��$' 6$���-6e !) Sensor: Adpo#��w)! fro, � to �\\ f' (�^�5 to �^5� lu@lj turn li���s 

off &�!% sele'�ed li���in� le !) is present�

.� *o�)-[!'hnolo�+ Type: .!$)$n� ,co%�!Gj dete't o''o/�%�s in 'c !���! area usin� both Fkq and 

ultrasoni' dete'tion ,!��cG#� The parti'ular te'�%c)o�+ or 'c,w$%�tion of te'�%c)o�$!# that 'c%��c) 

on-cRR fun'�$c%# is sele'�able in the field by operatin� 'c%��c)# on unit�

1� Sensiti $ty Adpo#�,!%�H Separate for ea'� sensin� te'�%c)o�+�

�� *!�!'�or Sensiti $ty: *!�!'� o''o��!%'es of 6-$%'�- (15\-,,-l ,$%$,o, ,c !,!nt of any 

portion of a hu,�% body that presents a tar�!� of not less than 3= sq� in� (�3� sq� ',l, and 

dete't a person of a !���! siK! and &!$��� ,c $%� not less than 1� in'�!# (3\5 ,,l in 

either a horiKc%��l or a  !��$'al ,�%%!� at an appro@$,�te speed of 1� in'�!#a# (3\5 ,,as)�

3� *!�!'�ion .c !���! (Standard Roo,lH *!�!'� o''o/�%'y any&�!�! &$��$% a '$�'o)ar area of 

1\\\ sq� ft� (_3 sq� ,l &�!% ,co%�!G on a _=-$%'�- (�44\-,,-l hi�� '!$)in��

4� Re,c�! po&!�/�'m# usin� one or ,c�! sensors shall be used to 'c !� spa'! as indi'�ted on 

dra&$%�#�

5� *! $'! shall be  �'�%'y sensin� (in 'c%po%'�ion &$�� lo'�) &�)) station) if ,��m!G �;Wh� 

Other&$#! de $'! shall be o''o/�%'y sensin�� 



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

LIGHTING CONTROL DEVICES 26 09 23 - 6

2.6 SWITCHBOX-MOUNTED OCCUPANCY SENSORS

A� F�c $G! produ'�# that are of the sa,! ,�%oR�'turer or 'c,/��ible &$�� the ,�%oR�'turers listed in 

Se'�$c% �=\_43M Relay <�#!G 6$���$n� .c%��c)#�

<� `!%!��) Require,ents for Sensors: Auto,��$'-&�))-#&$�'� o''o/�%'y sensor, suitable for ,co%�$n� 

in a sin�)! ��%� s&$�'�wc@�

1� 6$#�!G and labeled as defined in NFF] 8\M by a qualified testin� a�!%'+M and ,��m!G for 

intended lo'��ion and appli'ationr 

�� Operatin� A,w$!%� .c%G$�$ons: *�+ interior 'c%G$�$ons, 3� to 1�\ de� F (\ to 4_ de� .l�

3� S&$�'� Ratin�H Not less than :\\-;] 6b* at 1�\ ;M 1�\\-;] 6b* loads  at �88 ;M 

.� Wall-W&$�'� Sensor:

1� Standard Ran�!H 1:\-G!��!! field of  $!&M field adpo#��w)e fro, 1:\ to 4\ de��!!#j &$�� a 

,$%$,o, 'c !���! area of _\\ sq� ft� (:4 sq� ,l�

�� Sensin� Te'�%c)o�+H *o�) te'�%c)o�+ - Fkq and ultrasoni'�

3� S&$�'� Type: SF� SFM ,�%o�) >c%M> auto,�ti' >cRR�>

4� ;c)���!H *o�)  c)���!, 1�\ and �88 ;j 

5� A,w$!%�-6i��� O !��$G!H .c%'!�)ed, field-�dpo#��w)!M li���-le !) sensor fro, 1\ to 15\ f' 

(1\: to 16\\ lu@l� The s&$�'� pre !%�# the li���s fro, turnin� on &�!% the li��� le !) is 

hi��!� than the set point of the sensor�

6� .c%'!�)ed, field-�dpo#��w)!M >cRR> ti,e-G!)�+ sele'�or at up to 3\ ,$%o�es�

8� Adapti ! Te'�%c)o�+H Self-�Gpo#�$n� '$�'o$try dete'ts and ,!,c�$K!# usa�! patterns of the 

spa'! and helps eli,inate false >cRR> s&$�'�$%��

:� *! $'! shall be ;�'�%'+ sensin� if ,��m!G ;W or o''o/�%'y sensin� if not other&$#! 

,��m!G�

2.7 LIGHTING CONTACTORS

A� Q�%oR�'�o�!rs:  Subp!'� to 'c,/)$an'! &$�� require,ents, pro $G! produ'�# by one of the 

follo&$%�H

1� Allen-<��G)eyaqc'm&!)) Auto,��$on�

�� AS.u Fc&!� Te'�%c)o�$!#M 6Fj a di $#$c% of E,!�#c% Ele'tri' .c�

3� Eaton .c�/c���$c%�

4� `b Industrial Syste,#j Total 6$���$n� .c%��c)�

5� Square *j a brand of S'�%!$G!� Ele'tri'�

<� *!#'�$/�$c%H Ele'tri'�))y operated, ele'tri'�))y held, 'c,w$%�tion-�+/! li���in� 'c%��'tors &$�� 

fusible s&$�'� 'c,/)+$n� &$�� NEQ] I.W � and U6 5\:�

1� .o��!%� Ratin� for S&$�'�$%�H 6$#�$n� or ratin� 'c%#$#�!%� &$�� type of load ser !GM 

in')oG$n� tun�#�!% fila,ent, indu'�$ !M and hi��-$%�o#� ballast (ballast &$�� 15 per'!%� or 

less total har,c%$' distortion of nor,�) load 'o��!%�l�

�� Fault .o��!%� Withstand Ratin�H Equal to or e@'!!din� the a �$)able fault 'o��!%� at the 

point of installation�

3� En')c#o�!H .c,/)+ &$�� NEQ] �5\�

4� F�c $G! &$�� 'c%��c) and pilot de $'!s as indi'�ted on *��&$%�#M ,��'hin� the NEQ] type 

spe'$R$!d for the en')c#o�!�

.� Interfa'e &$�� **. Syste, for H;].: F�c $G! hard&��! interfa'! to enable the **. syste, for 

H;]. to ,c%$�or and 'c%��c) li���in� 'c%��c) syste,# and 'c%��'tors�

1� Qc%$�c�$%�H On-cRR status

�� .c%��c)H On-cRR operation

http://www.specagent.com/LookUp/?uid=123456803084&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817947&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803085&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456817949&mf=04&src=wd
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2.v EMERGENCY SHUNT RELAY

A� Q�%oR�'�o�!rs: Subp!'� to 'c,/)$an'! &$�� require,ents, pro $G! produ'�# by one of the follo&$%�H

1� Eaton (.cc/!� .c%��c)#lM In'�

�� 6o��c%M In'�

3� 6! $�on Q�%oR�'�o�$n� .c�M In'�

4� F�$)$/# .c%��c)#

5� A'o$�+ .c%��c)#

6� Ne@�6$�e

8� *co�)�# .c%��c)#

:� Wattstopper

<� *!#'�$/�$c%H Nor,�))+ ')c#!GM ele'tri'�))y held relay, arran�!G for &$�$%� in parallel &$�� 

auto,�ti' s&$�'�$%� 'c%��'tsj 'c,/)+$n� &$�� U6 _�4�

1� .c$) Ratin�H as s'�!Go)!G�

2.x LOW-VOLTAGE CONTROLLERS

A� 6c&-;c)���! .c%��c))ers are used to turn on and di, line  c)���! li���in� safely &�!% used &$�� 

Nurse .�)) F$))c& Speam!�#M <!G Side-q�$) .c%��c)# and Qc,!%���+ *�+ .c%��'� S&$�'�!#� 

<� Q�%oR�'�o�!rs: Subp!'� to 'c,/)$an'! &$�� require,ents, pro $G! the follo&$%�H

1� .o�w!)) Q!G$'�) F�cGo'�# (<�#$# of *!#$�% is y 6;.-�\\\-\\^l

.� *!#'�$/�$c%H 3 .��%%!) li���in� 'c%��c))er to 'c%�$%oco#)+ di, � '��%%!)s usin� \-^\  G' si�%�)# to 

the di,,in� 6b* dri !�# for the a,w$!nt li��� and readin� li��� '��%%!)s in the lu,$naire and to 

s&$�'� one '��%%!)  $� the 6b* dri !�z#l for the e@�, li��� portion of the lu,$naire� .c%��c))er 

shall ha ! 'c%��c) inputs fro, nurse '�)) pillo& speam!� 'c%��'ts and also be s&$�'�!G fro, &�)) 

s&$�'�!# as sho&%�

*� Installation: 6$���$n� .c%��c))er shall be installed abo ! the a''!ssible '!$)in� outside the patient 

roo, for ease of a''!ss� All leads shall be e@�!%G!d fro, the s&$�'�!#M lu,$naire and nurse '�)) 

syste, in an appro !G ,�%%!�� Installer shall pro $G! a NEQ] 1� en')c#o�! suitable for the 

purpose and ,co%� the 'c%��c))er in this bo@� Obser ! required hi�� and lo&  c)���! separation and 

physi'�) barriers� 6�w!) the 'c !� &$�� the &c�G# �6k`g[k{` .u{[qu66bq FOR ROOQ 

yyyyh� 

2.10 CONDUCTORS AND CABLES

A� Fc&!� Wirin� to Supply Side of Re,c�!-.c%��c) Fc&!� Sour'!#H Not s,�))!r than No� 1� AW`� 

.c,/)+ &$�� require,ents in Se'�$c% �= \5 1_ >6c&-;c)���! Ele'tri'�) Fc&!� .c%Go'�c�# and 

.�w)!#�>

<� .)�##!# � and 3 .c%��c) .�w)!H Qo)�$'c%Go'tor '�w)! &$�� stranded-'c//!r 'c%Go'�c�# not s,�))!r 

than No� �� AW`� .c,/)+ &$�� require,ents in Se'�$c% �= \5 1_ >6c&-;c)���! Ele'tri'�) Fc&!� 

.c%Go'�c�# and .�w)!#�>

.� .)�## 1 .c%��c) .�w)!H Qo)�$'c%Go'tor '�w)! &$�� stranded-'c//!r 'c%Go'�c�# not s,�))!r than 

No� 1: AW`� .c,/)+ &$�� require,ents in Se'�$c% �= \5 1_ >6c&-;c)���! Ele'tri'�) Fc&!� 

.c%Go'�c�# and .�w)!#�>

http://www.specagent.com/Lookup?ulid=1938
http://www.specagent.com/Lookup?uid=123456994795
http://www.specagent.com/Lookup?uid=123456994796
http://www.specagent.com/Lookup?uid=123457020860
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PART 3 - EXECUTION

3.1 SENSOR INSTALLATION

A� .cc�G$%��! layout and installation of '!$)in�-,co%�!G de $'!s &$�� other 'c%#��o'�$on that 

penetrates '!$)in�# or is supported by the,M in')oG$n� li��� fi@�o�!#M H;]. equip,!nt, s,cm! 

dete'tors, fire-#o//�!##$c% syste,#M and partition asse,w)$!s�

<� Install and ai, sensors in lo'��ions to a'�$! ! not less than _\ per'!%� 'c !���! of areas indi'�ted� 

*c not e@'!!d 'c !���! li,its spe'$R$!d in ,�%oR�'turer|# &�$��!% instru'�$ons�

3.2 CONTACTOR INSTALLATION

A� Qco%� ele'tri'�))y held li���in� 'c%��'tors &$�� elasto,eri' isolator pads to eli,inate stru'�o�!-

borne  $w���$on, unless 'c%��'tors are installed in an en')c#o�! &$�� fa'�c�+-$nstalled  $w���$on 

isolators�

3.3 WIRING INSTALLATION

A� Wirin� Q!��cGH .c,/)+ &$�� Se'�$c% �=\5^_ >6c&-;c)���! Ele'tri'�) Fc&!� .c%Go'�c�# and 

.�w)!#�> Q$%$,o, 'c%Go$� siK! is 1a� in'� (13 ,,l�

<� Wirin� &$��$% En')c#o�!#H .c,/)+ &$�� NE.] 1� Separate po&!�-)$,$ted and nonpo&!�-)$,$ted 

'c%Go'�c�# a''c�G$n� to 'c%Go'�c� ,�%oR�'turer|# &�$��!% instru'�$ons�

.� SiK! 'c%Go'�c�# a''c�G$n� to li���in� 'c%��c) de $'! ,�%oR�'turer|# &�$��!% instru'�$ons unless 

other&$#! indi'�ted�

*� Spli'!#M Taps, and Ter,$nations: Q�m! 'c%%!'�ions only on nu,w!�!G ter,$nal strips in po%'�$on, 

pull, and outlet bo@!#j ter,$nal '�w$%!tsj and equip,!nt en')c#o�!#�

3.O IDENTIFICATION

A� Identify 'c,/c%!%�s and po&!� and 'c%��c) &$�$%� a''c�G$n� to Se'�$c% �=\553 >kG!%�$R$'ation for 

Ele'tri'�) Syste,#�>

1� Identify 'c%��c))ed '$�'o$ts in li���in� 'c%��'tors�

�� Identify '$�'o$ts or lu,$naires 'c%��c))ed by photoele'��$' and o''o/�%'y sensors at ea'� 

sensor�

<� 6�w!) ti,e s&$�'�!# and 'c%��'tors &$�� a unique desi�%��$on�

3.5 FIELD }~����� CONTROL

A� Testin� A�!%'+H O&%!� &$)) en���! a qualified 'c,,$ssionin� a�!%� to e �)o�te li���in� 'c%��c) 

de $'!s and perfor, tests and inspe'�$ons�

<� Q�%oR�'�o�!r|s Field Ser $'!H En���! a fa'�c�+-�uthoriK!G ser $'! representati ! to test and inspe'� 

'c,/c%!%�s, asse,w)$!s, and equip,!nt installations, in')oG$n� 'c%%!'�ions�
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.� F!�Rc�, the follo&$%� tests and inspe'�$ons &$�� the assistan'! of a fa'�c�+-�uthoriK!G ser $'! 

representati !H

1� Operational Test: After installin� ti,e s&$�'�!# and sensors, and after ele'tri'�) '$�'o$try has 

been ener�$Ked, start units to 'c%R$�, proper unit operation�

�� Test and adpo#� 'c%��c)# and safeties� Repla'e da,��!d and ,�)Ro%'tionin� 'c%��c)# and 

equip,!nt�

*� 6$���$n� 'c%��c) de $'!s &$)) be 'c%#$G!�!G defe'�i ! if they do not pass tests and inspe'�$ons�

E� F�!/��! test and inspe'�$on reports�

3.6 AD�~STING

A� O''o/�%'+ Adpo#�,!%�#H When requested &$��$% 12 ,c%��# fro, date of Substantial .c,/)!�ion, 

pro $G! on-#$�! assistan'! in adpo#�$%� sensors to suit a'�o�l o''o/$!d 'c%G$�$ons� F�c $G! up to two 

 $#$�# to F�cp!'� durin� other-���n-%c�,�) o''o/�%'y hours for this purpose�

1� For o''o/�%'y and ,c�$on sensors,  !�$R+ operation at outer li,its of dete'tor ran�!� Set 

ti,e delay to suit O&%!�|# operations�

�� For dayli���in� 'c%��c)#M adpo#� set points and deadband 'c%��c)# to suit O&%!�|# operations�

3� Ali�% hi��-w�+ o''o/�%'y sensors usin� ,�%oR�'turer|# laser ai,$n� tool�

3.7 DEMONSTRATION

A� .cc�G$%��! de,c%#����ion of produ'�# spe'$R$!d in this Se'�$c% &$�� de,c%#����ion require,ents for 

lo&- c)���!, pro���,,�ble li���in� 'c%��c) syste,# spe'$R$!d in Se'�$c% �=\_43�^3 >]GG�!##able-

Fi@�o�! 6$���$n� .c%��c)#> and Se'�$c% �= \_ 43 >q!)�+-<�#!G 6$���$n� .c%��c)#�>

<� Train O&%!�|# ,�$%�enan'! personnel to adpo#�M operate, and ,�$%�ain li���in� 'c%��c) de $'!s�

END OF SECTION
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SECTION 26 2� 26

WIRING DEVICES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Receptacles, receptacles with integral ����� and asso�����d de���� plates�

�� T����������n� re����a�����

�� US� ��� ��  de����s�

¡� Isolated�� �¢£¤ re����a�����

¥� Hospital�� �¤� re����a�����

6� Ta¦��r� ������£� re����a�����

§� Weather� ������£� re����a�����

¨� Snap s������� and �����©�ª di¦¦ers�

«� Floor ser���� outlets (floor boª��¬ and po����� �¢�� asse¦©���s� 

1� ®�£¤�£� �� ¤ ��££����  ¯������ (¯ �� �� ¤�¬�

11� �� ¤ Reels

1.3 DE°±²±³±ONS

A� E´�µ Ele�tro¦��£���� interferen���

�� ����µ � �¢£¤�¶�¢�� �� �¢�t interrupter�

�� ®�����l: Short lead used to ��££��� a de���� to a bran�����r�¢�� ��£¤¢��� �

¯� RFI: Radio�¶ �·¢�n�¸ interferen���

1.4 ADMINISTRATIVE REQUIREMENTS

A� ��� ¤�£���on:

1� Re����a���� for O�£� ��¢ £����¤ Equip¦�nt: ´���� plu� ��£¶��¢ ��ions�

�� �� ¤ and ®�¢� Sets: ´���� equip¦�nt require¦ents�

1.5 ACTION SUBMITTALS

A� ® �¤¢�� ¯���µ For ea�� type of produ���



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

WIRING DEVICES 26 27 26 - 2

1.6 IN°¹º»¼³±¹²¼L SUBMITTALS

A� Field quality���£� �� reports�

1.7 CLOSEOUT SUBMITTALS

A� Operation and ´��£��£�n�� ¯���µ For �� �£� de����s to in��¢¤� in all ¦�£¢¶��turers¾ pa���£���abel �� £�£�� 

and instru���on ¦�£¢��s that in��¢¤� labelin� ��£¤���ons�

PART 2 - PRODUCTS

2.1 MANU°¼¿TURERS

A� ´�£¢¶���¢ �rs: SubÀ��� to ��¦���an�� ���� require¦ents, pro��¤� produ��� by one of the follo��£�µ

1� Eaton (Arro� Hart)�

�� Hubbell In�� �� ���dÁ Wirin� ¯������Â��le¦��

�� Ã����on ´�£¢¶���¢ �n� ���� In��

¡� ®��� Ä Sey¦�¢ ÅÃ�� �£¤ (®��� Ä Sey¦�¢ ¬�

�� Sour�� Ã�¦�tations: Obtain ea�� type of �� �£� de���� and asso�����d ���� plate fro¦ sin��� sour�� fro¦ 

sin��� ¦�£¢¶��turer�

2.2 GENERAL WIRING-DEVICE REQUIREMENTS

A� Wirin� ¯������� ��¦��£�£��� and A������ ���µ Ã����¤ and labeled as defined in NF®Æ §� by a qualified 

testin� a��£�¸� and ¦� ��¤ for intended lo���ion and appli�ation�

�� ��¦��¸ ���� NF®Æ §�

�� All de����s ¦¢�� be ¦�£¢¶��tured for use ���� ¦�¤¢��  plu���£ ��££���ors, shall ��¦��¸ ���� UÃ �¡¥« and 

shall be ¦�¤� ���� stranded buildin� �� �� ¯������ shall ��¦��¸ ���� the require¦ents in this Se����£�

2.3 STRAIGHT-BLADE RECEPTACLES

A� Hospital�� �¤�� Ta¦��r Resistant, ¯¢���ª ��£��£��£�e Re����a����� 1�¥ Ç� � A: ��¦��¸ ���� 

NE´Æ W¯ 1, NE´Æ W¯ 6 ��£¶��¢ ���on ¥��È� UÃ ¡«¨ Supple¦�£� sd, and FS W���¥«É�

1� ¯��� �����£µ Sin���������� ri����ess, ni����������¤� all�© �ss � �¢£¤�£� syste¦� Ni�������ated, brass 

¦�¢£��n� strap� ´����£��al shutter syste¦ to help pre��£� insertion of forei�£ obÀ���s� Ã�©��ed shall 

��¦��¸ ���� NF®Æ §� ÊË����� �� � Fa����tiesÊ Arti���, Ê®�¤��� �� Ã����ionsÊ Se����£�

�� Isolated�� �¢£¤� ¯¢���ª ��£��£��£�e Re����a����� 1�¥ Ç� � A: ��¦��¸ ���� NE´Æ W¯ 1, NE´Æ W¯ 6 

��£¶��¢ ���on ¥��È� UÃ ¡«¨� and FS W���¥«É�

1� ¯��� �����£µ Strai��� bladeÁ equip¦�nt � �¢£¤�£� ��£���ts shall be ��££���ed only to the � ��£ 

� �¢£¤�£� s� �� ter¦�nal of the de���� and ���� inherent ele�tri��� isolation fro¦ ¦�¢£��n� strap� 

Isolation shall be inte� �l to re����a��� ��£�� ¢���on and not dependent on re¦���©�e parts�
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�� Ta¦��r�È������£� ��£��£��£�e Re����a����� 1�¥ Ç� � A: ��¦��¸ ���� NE´Æ W¯ 1, NE´Æ W¯ 6 

��£¶��¢ ���on ¥��È� UÃ ¡«¨ Supple¦�£� sd, and FS W���¥«É�

1� ¯��� �����£µ Ã�©��ed shall ��¦��¸ ���� NF®Æ §� ÊË����� �� � Fa����tiesÊ Arti���, Ê®�¤��� �� 

Ã����ionsÊ Se����£�

2.4 G°¿± RECEPTACLES

A� ��£� �� ¯��� �����£µ

1� Strai��� blade, non�¶��¤��� �¢�� type�

�� ��¦��¸ ���� NE´Æ W¯ 1, NE´Æ W¯ 6, UÃ ¡«¨� UÃ «¡� ����� A, and FS W���¥«É�

�� In��¢¤� indi��tor li��� that sho�� ���£ the ���� has ¦��¶¢£�tioned and no lon��  pro��¤�� proper 

���� prote��ion�

�� Ta¦��r�È������£� ���� ��£��£��£�e Re����a����� 1�¥ Ç� � A:

�� Hospital�� �¤�� Ta¦��r Resistant, ¯¢���ª ���� ��£��£��£�e Re����a����� 1�¥ Ç� � A: ��¦��¸ ���� 

NE´Æ W¯ 1, NE´Æ W¯ 6 ��£¶��¢ ���on ¥��È� UÃ ¡«¨ Supple¦�£� sd, and FS W���¥«É�

2.5 TWIST-LOCKING RECEPTACLES

A� ® ���¤� NE´Æ ��£¶��¢ ��ions as indi��ted on dra��£���

2.6 PENDANT CORD-CONNECTOR DEVICES

A� ¯��� �����£µ

1� ´�����£�� lo���£���ype plu� and re����a��� body ��££���or�

�� NE´Æ W¯ 6 ��£¶��¢ ���ons Ã¥��® and Ã¥��È� hea�¸�¤¢�¸ � �¤�� and FS W���¥«É�

�� ��¤¸µ Nylon, ���� s� ������£� ��©���� ����£� À��� and pro�����£ for atta���£� eª�� £�l ��©�� � ���

¡� Eª�� £�l ��©�� � ��µ Wo��£ �� ��¦��� type ¦�¤� of hi����� �£���� �����£�Ì�¤������ �� � strand, 

¦���hed to ��©�� dia¦�ter, and ���� atta��¦�£� pro�����£ desi�£�¤ for ��  ����£¤�£� ��££���or�

2.7 CORD REELS

A� ´�£¢¶���¢ �rs: SubÀ��� to ��¦���an�� ���� require¦ents, pro��¤� produ��� by one of the follo��£�µ

1� Â�����£ Ã���� by A®� � �¢�

�� ¯��� �����£µ

1� ´��¤�¤ ®��¸� ��¸��£� Housin��

�� Retra�tin� �� ¤ ���� adÀ¢���©�e stop�

�� SÍÎÏ ®���  �� ¤� 1 footÁ rated � de� ����

¡� Re����a���� ¯¢�� ¯¢���ª NE´Æ ¥��È unless noted other�����

¥� I¦����: UÃ§¡É�

6� Hose ¯��£µ �ÐÆ 6�¨��

§� Strain Relief: �ÐÆ 6�¡

¨� Fla¦� Retardant: UÃ «¡�«¡Ç��

«� ´�¢£��£� � ����� for ����in� ¦�¢£��
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2.Ñ CORD AND PLUG SETS

A� ¯��� �����£µ

1� ´���� ������� and �¢  �£� ratin�� and nu¦©�  of ��£¤¢��� � to require¦ents of equip¦�nt bein� 

��££���ed�

�� �� ¤µ Rubber��£�¢���ed, stranded������r ��£¤¢��� �� ���� Type SOW�Æ À����tÁ ���� � ��£��£�¢��ted 

� �¢£¤�£� ��£¤¢���  and a¦���ity of at least 1� per��£� of the equip¦�nt ratin��

�� ®�¢�µ Nylon body and inte� �l ��©������¦��£� À���� ´���� �� ¤ and re����a��� type for ��££���ion�

2.9 TOGGLE SWITCHES

A� ��¦��¸ ���� NE´Æ W¯ 1, UÃ �� and FS W�Ð�¨«É�

�� S�������� 1�Å�§§ Ç� � A:

1� Sin��� ®��� and Three Way:

a� ´�£¢¶���¢ �rs: SubÀ��� to ��¦���an�� ���� require¦ents, pro��¤� produ��� by one of the 

follo��£�µ

1) Eaton (Arro� Hart)�

�¬ Hubbell In�� �� ���dÁ Wirin� ¯������Â��le¦��

�¬ Ã����on ´�£¢¶���¢ �n� ���� In��

¡¬ ®��� Ä Sey¦�¢ ÅÃ�� �£¤ (®��� Ä Sey¦�¢ ¬�

�� Â�¸�Î�� ���¤ S�������� 1�Å�§§ Ç� � A:

1� ¯��� �����£µ Sin��� pole, ���� fa��� ¸��¢����ed ��¸ in lieu of s����� handle�

¯� ´�¦�£�� ¸ ��£���� S�������µ ���¢���£� Sin��� ®���� Ã���������� s������ ¦�¢£�� in standard sin��� ��£� 

rin��

E� Â�¸�Î�� ���¤� Sin����®���� ¯�¢©���Ò� ��� ´�¦�£�� ¸���£�a��� ��£�� ��¶¶ S�������µ 1�Å�§§ Ç� � AÁ for 

use ���� ¦����ni����¸ held li���in� ��£���tors, ���� fa��� ¸��¢����ed ��¸ in lieu of s����� handle�

2.10 WALL-BOX DIMMERS

A� ¯�¦¦�  S�������µ ´�¤¢�� � full������ solid������ units ���� inte� �l, quiet on��¶¶ s�������� ���� audible 

frequen�¸ and E´�ÅÈ�� suppression filters�

�� ��£� ��µ ��£��£¢�¢��¸ adÀ¢���©�e sliderÁ ���� sin�������� or three���¸ s������£�� ��¦��¸ ���� UÃ 1¡§��

�� In��£¤����nt Ã�¦� ¯�¦¦� �µ 1� ÇÁ ��£� �� shall follo� square���� di¦¦in� �¢ ��� On��¶¶ s����� positions 

shall bypass di¦¦er ¦�¤¢�� for off�

1� These shall be used to ��£� �� po��  ¦�¤¢��� dri��£� lar�� quantity of ÃÓ¯ dri�� � usin� �ÔÇ¯� 

��£� �� si�£���� This interfa�� shall operate either 1� or �§§ ���� �� �¢�ts, � ¦� ratin��

¯� ÃÓ¯ ¯�¦¦�  S�������µ ´�¤¢�� Á ��¦���ible ���� ÃÓ¯ dri�� �Á tri¦ potentio¦���  to adÀ¢�� lo���£¤ 

di¦¦in� used ��� � ÕÃÈÖ is sho�£� other���� full ran�� of 1× to 1× li��� or as noted� This di¦¦er shall 

operate either 1� or �§§ ���� �� �¢�ts, �¨ ¦� ¦�£�¦¢¦ ratin��
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2.11 WALL PLATES

A� Sin��� and ��¦©�£�tion types shall ¦���h ��  ����£¤�£� �� �£� de����s�

1� ®�����Ð��urin� S� ���µ ´���� ���� head ����  to ¦���h plate finish�

�� ´��� ��l for Finished Spa���� eª���� Operatin� Roo¦� and Food Ser���� Â�����£µ  S¦����� hi���

i¦���t ther¦���asti��

�� ´��� ��l for Operatin� Roo¦� and Food Ser���� Â�����£µ  ��¥��£��� (1�¦¦�¬ thi��� satin�¶�£�shed, 

Type �� stainless steel�

¡� ´��� ��l for Unfinished Spa���µ  �����£�Ìed steel�

¥� ´��� ��l for ¯�¦� Ã����ions:  ���� alu¦�nu¦ ���� sprin�����¤�¤ lift ���� � and listed and labeled for 

use in ��� and da¦� lo���ions�

�� Wet�Ão�����£� Weatherproof ����  ®�����µ NE´Æ �¥� ��¦��¸�n� ���� Type �È� ������ � �sistant, die���st 

alu¦�nu¦ ���� lo���©�e, ������ � ��¶��n�¢�e ���� �

2.12 °Ø¹¹R SERVICE °±³³±²ÙÚ

A� ´�£¢¶���¢ �rs: SubÀ��� to ��¦���an�� ���� require¦ents, pro��¤� produ��� by the follo��£�µ

1� Wire¦old Å Ã�� �£¤�

�� Type: ´�¤¢�� � flush��¸��� dual� or ¦¢��i� ser���� units suitable for �� �£� ¦����¤ used�

�� ��¦�� �¦ents: ��  ��  separates po��  fro¦ ����� and data ��¦¦¢£������£ ��©��n��

¯� Ser���� ®����µ  Round, die���st alu¦�nu¦ ���� satin finish�

E� ®���  Re����a���µ NE´Æ W¯ 6 ��£¶��¢ ���on ¥��È� � �¸ finish, unless other���� indi��ted�

F� Ç���� and ¯��� ��¦¦¢£������£ Outlet:  T�� ¦�¤¢�� � ��¸�¤� ���� ���¤�d, RÍ�¡¥ À���� for UT® ��©�� 

��¦��¸�n� ���� require¦ents in o�£� Û� Se����£ �§   require¦ents�

�� ¯��� �����£ by ¯����� Type:

FÜÝ Flush, Þßàá Serâãäåæ Furniture Feedç One çèéê äëìíßãî for poïåð and One ñê äëìíßãî 

for data äàòáãnóç See plans for äãðäßãts and data dropsç Finish seleäîed by aräôãîeäîç

õåóðàìí EFÜöö

Hubbell ÷öÜñøùúûñø÷öö÷üý

FÜþ Flush, Þßàá Serâãäåæ one pieäå finish flanóåç  Four óàìó äàÿàäityç One çèéê äëìíßãî 

for poïåð and one ñê äëìíßãî for data äàòáãnóç See plans for äãðäßãts and data dropsç 

Finish seleäîed by aräôãîeäîç

õåóðàìí EFøþéE

Hubbell ÷öÜñøùúûñþø÷÷üý

FÜF Flush, Þßàá Serâãäåæ one pieäå finish flanóåç SiS óàìó äàÿàäityç One çèéê äëìíßãî for 

poïåð and one ñê äëìíßãî for data äàòáãnóç See plans for äãðäßãts and data dropsç 

Finish seleäîed by aräôãîeäîç

õåóðàìí EFÜFE Eâëáßîãon

Hubbell ÷öÜFøùúûFÝúø÷÷üý

FÜ� Flush, Þßàá Serâãäåæ one pieäå finish flanóåç Eióôî óàìó äàÿàäityç One çèéê äëìíßãî 

for poïåð and one ñê äëìíßãî for data äàòáãnóç See plans for äãðäßãts and data dropsç 

Finish seleäîed by aräôãîeäîç

õåóðàìí EFÜ�E Eâëáßîãon

FÜÝú Flush, Þßàá Serâãäåæ one pieäå finish flanóåç Ten óàìó äàÿàäityç One çèéê äëìíßãî for 

poïåð and one ñê äëìíßãî for data äàòáãnóç See plans for äãðäßãts and data dropsç 

Finish seleäîed by aräôãîeäîç

õåóðàìí EFÜÝúE Eâëáßîãon

Hubbell ÷öÜÝúøùúûFÝúø÷÷üý

FÜÝÝ Flush sinóáå serâãäå floor boS suitable for the ïãðãìó måîôëí usedç  NEN� é5ñúý 

dupleS reäåÿîaäáå ïãîô brushed alumãnum flanóå and äëâåð plateç Hinóåí reäåÿîaäáå 

äëâåðcç  Housinó màîårial shall be stamÿåí steel aboâå óðàíå and äàcî iron at óðàíåç  

Pðëâãíå appropriate äàðÿåî and tile flanóåcç

õåóðàìí ��úNE8÷E�û�Ýèû�ñ�

Hubbell ÜñþùÝûEù�ñé
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2.13 POKE-THROUGH ASSEMBLIES

A� ´�£¢¶���¢ �rs: SubÀ��� to ��¦���an�� ���� require¦ents, pro��¤� produ��� by the follo��£�µ

1� Wire¦old Å Ã�� �£¤�

�� ¯��� �����£µ

1� Fa��� ¸�¶�© �����¤ and ��� �¤ asse¦©�¸ of belo��¶���  À¢£���on boª ���� ¦¢��i���££���¤� throu���

floor ra����¸Åfirestop unit and deta�hable ¦���hin� floor ser������¢�let asse¦©�¸�

�� ��¦��¸ ���� UÃ ¥Ô¡ s� ¢© ����  eª��¢���£ require¦ents�

�� SiÌ�µ Sele��ed to fit �� �¤ holes in floor and ¦���hed to floor thi��£�ss�

¡� Fire Ratin�µ Unit is listed and labeled for fire ratin� of floor����lin� asse¦©�¸�

¥� ����¢ � ®�¢�µ Arran��¤ to ����� unused �� �¤ openin�� and reestablish fire ratin� of floor�

�� ¯��� �����£ by ¯����� Type:

P�Ý Flush, Þßàá Serâãäåæ þê Þãàmåîer Furniture Feed Pë�å5�ôðßç One pieäå finish 

flanóåç One çèéê äëìíßãî for poïåðæ One 1çéê äëìíßãî for data äàòáãnóç See plans 

for äãðäßãts and data dropsç Finish seleäîed by aräôãîeäîç

õåóðàìí þöö��÷

Hubbell P�èùööEûöýöù

P�ñ Flush, Þßàá Serâãäå ÷àÿàòáå, þêÞãàmåter Pë�å5�ôðßç One çèéê äëìíßãî for poïåðæ 

one 1çéê äëìíßãî for data äàòáãnóç Tïë øàìó ÷àÿàäãtyç See plans for äãðäßãts and 

data dropsç Reäåÿîaäáåc shall be NEN� é5ñúýæ Finish seleäîed by aräôãîeäîç

õåóðàìí þ�� Eâëáßîãon

Hubbell S1RþP�

P�ù Flush, Þßàá Serâãäå ÷àÿàòáå, 6êÞãàmåter Pë�å5�ôðßç One çèéê äëìíßãî for poïåðæ 

one 1çéê äëìíßãî for data äàòáãnóç Three øàìó ÷àÿàäãtyç See plans for äãðäßãts and 

data dropsç Reäåÿîaäáåc shall be NEN� é5ñúýæ Finish seleäîed by aräôãîeäîç

õåóðàìí 6AT Eâëáßîãon

Hubbell S1R6P�

P�� Flush, Þßàá Serâãäå ÷àÿàòáå, �êÞãàmåter Pë�å5�ôðßç One çèéê äëìíßãî for poïåðæ 

one ñê äëìíßãî for data äàòáãnóç Fiâå øàìó ÷àÿàäãtyç See plans for äãðäßãts and 

data dropsç Reäåÿîaäáåc shall be NEN� é5ñúýæ Finish seleäîed by aräôãîeäîç

õåóðàìí ��� Eâëáßîãon

Hubbell S1R�P�

P�Ýú Flush, Þßàá Serâãäå ÷àÿàòáå, 1úêÞãàmåter Pë�å5�ôðßç One çèéê äëìíßãî for 

poïåðæ one ñê äëìíßãî for data äàòáãnóç Eióôî øàìó ÷àÿàäãtyç See plans for 

äãðäßãts and data dropsç Reäåÿîaäáåc shall be NEN� é5ñúýæ Finish seleäîed by 

aräôãîeäîç

õåóðàìí 1ú�� Eâëáßîãon

Hubbell S1R1úP�

P�ÝÝ Flush sinóáå serâãäå floor boS suitable for the ïãðãìó måîôëí usedç  NEN� é5ñúý 

dupleS reäåÿîaäáå ïãîô brushed alumãnum flanóå and äëâåð plateç Hinóåí 

reäåÿîaäáå äëâåðcç  

õåóðàìí R÷è÷�÷

Hubbell P�èöEûöýö

2.14 °±²±Ú��Ú

A� ¯����� ���� µ

1� Wirin� ¯������ ��££����d to Nor¦�� ®���  Syste¦µ  � �¸ in Food Ser���� Â�����£� As sele��ed by 

Ar������t in other finished spa��� unless other���� indi��ted or required by NF®Æ § or de���� 

listin��

�� Wirin� ¯������ ��££����d to Essential ®���  Syste¦µ  Red�

�� Isolated�� �¢£¤ Re����a����µ  Oran���

�� Wall ®���� ���� µ For plasti� ���� �� ¦���h de���� ���� �
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PART 3 - EXECUTION

3.1 INSTALLATION

A� ��¦��¸ ���� NE�Æ 1, in��¢¤�n� ¦�¢£��n� hei���� listed in that standard, unless other���� indi��ted�

�� ��� ¤�£���on ���� Other Trades:

1� ® ����� installed de����s and their boª��� ¯� not pla�� ���� finish ¦���rials o��  de���� boª�� and do 

not �¢� holes for boª�� ���� routers that are �¢�¤�¤ by ridin� a���£�� outside of boª���

�� Â��� outlet boª�� free of plaster, dry���� À��£� ��¦��¢£¤� ¦� �� � ��¦�nt, ��£� ��e, dust, paint, and 

other ¦���rial that ¦�¸ ��£��¦inate the ra����¸ syste¦� ��£¤¢��� �� and ��©��s�

�� Install de���� boª�� in bri�� or blo�� ����� so that the ����  plate does not � ��� a À��£� unless the 

À��£� is tro����¤ flush ���� the fa�� of the �����

¡� Install �� �£� de����s after all ���� preparation, in��¢¤�n� paintin�� is ��¦���te�

�� ��£¤¢��� �µ

1� ¯� not strip insulation fro¦ ��£¤¢��� � until ri��� before they are spli��¤ or ter¦�nated on de����s�

�� Strip insulation e��£�¸ around the ��£¤¢���  usin� tools desi�£�¤ for the purpose� A���¤ s�� �£� or 

ni���£� of solid �� � or �¢���n� strands fro¦ stranded �� ��

�� The len��� of free ��£¤¢��� � at outlets for de����s shall ¦��� pro�����£� of NF®Æ §� Arti��� �� 

�����¢� pi����ls�

¡� Eª����n� ��£¤¢��� �µ

a� �¢� ba�� and pi����l, or repla�e all da¦���d ��£¤¢��� ��

b� Strai����n ��£¤¢��� � that re¦��n and re¦��� ��  ����£ and forei�£ ¦���er�

�� ®�����lin� eª����£� ��£¤¢��� � is per¦��ted, pro��¤�¤ the outlet boª is lar�� enou���

¯� ¯����� Installation:

1� Repla�e de����s that ha�� been in te¦�� �ry use durin� ��£�� ¢���on and that �� � installed before 

buildin� finishin� operations �� � ��¦���te�

�� Â��� ea�� �� �£� de���� in its pa����� or other���� prote��ed until it is ti¦e to ��££��� ��£¤¢��� ��

�� ¯� not re¦��� surfa�� prote��ion, su�� as plasti� fil¦ and s¦¢¤�� ���� �� until the last possible 

¦�¦�£��

¡� ��££��� de����s to bran�� �� �¢�ts usin� pi����ls that are not less than 6 in���� (1¥� ¦¦¬ in len����

¥� When there is a ������, use side �� �£� ���� bindin�����d s� �� ter¦�nals� Wrap solid ��£¤¢���  

ti���ly ���������� t������ ¤� to three�¶�¢ �hs of the ��¸ around ter¦�nal s� ���

6� Use a torque s� ��¤ ���  ���£ a torque is re��¦¦ended or required by ¦�£¢¶��turer�

§� When ��£¤¢��� � lar��  than No� 1� AW� are installed on 1¥� or ��Æ �� �¢�ts, spli�� No� 1� AW� 

pi����ls for de���� ��££���ions�

¨� Ti����n unused ter¦�nal s� ��� on the de�����

«� When ¦�¢£��n� into ¦���l boª��� re¦��� the fiber or plasti� ����� � used to hold de�����¦�¢£��£� 

s� ��� in yo���� allo��£� ¦���l����¦���l ��£���t�

E� Re����a��� Orientation:

1� Install � �¢£¤ pin of �� ���ally ¦�¢£��¤ re����a���� up, and on horiÌ�£��lly ¦�¢£��¤ re����a���� to 

the ri����

�� Install hospital�� �de re����a���� in patient��� � areas ���� the � �¢£¤ pin or neutral blade at the top�
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F� ¯����� ®�����µ ¯� not use o�� ��Ì�¤ or eª� ��¤�ep plates� Repair ���� finishes and re¦�¢£� outlet boª�� ���£ 

standard de���� plates do not fit flush or do not ����  rou�� ���� openin��

�� ¯�¦¦� �µ

1� Install di¦¦ers �����£ ter¦� of their listin��

�� Install unshared neutral ��£¤¢��� � on line and load side of di¦¦ers a��� ¤�n� to ¦�£¢¶��turers¾ 

de���� listin� ��£¤���ons in the � ����£ instru���ons�

�� Install �ÔÇ¯� ��£� �� �� �£� in ��£¤¢�� ���� po��  �� �£��  Use ��£¤¢��� � ���� insulation 

equi���ent to insulation of po��  �� �£��

H� Arran��¦�£� of ¯������µ Unless other���� indi��ted, ¦�¢£� flush, ���� lon� di¦�£���£ �� ���al and ���� 

� �¢£¤�£� ter¦�nal of re����a���� on top� � �¢� adÀ��ent s������� under sin���� ¦¢��i��£� ���� plates�

I� AdÀ¢�� lo���ions of floor boª�� and po���� �¢��� to suit arran��¦ent of partitions and furnishin���

3.2 G°¿± RECEPTACLES

A� Install non�¶��¤��� �¢����ype ���� re����a���� ��� � prote��ion of do�£�� ��¦ re����a���� is not required�

3.3 IDENTI°ICATION

A� ��¦��¸ ���� Se����£ �É¥¥� Ê�¤�£��¶��ation for Ele�tri��� Syste¦��Ê

�� Identify ea�� re����a��� ���� panelboard identifi�����£ and �� �¢�t nu¦©� � Use hot, sta¦��¤� or en� ���¤ 

¦����ne printin� ���� bla���¶�lled letterin� on fa�� of plate, and durable �� � ¦� �� � or ta�� inside outlet 

boª���

3.4 °±�Ø� QUALITY CONTROL

A� ®� ¶� ¦ the follo��£� tests and inspe���ons ���� the assistan�� of a fa��� ¸��uthoriÌ�¤ ser���� representati��µ

1� In health�� � fa���ities, prepare reports that ��¦��¸ ���� re��¦¦endations in NF®Æ ««�

�� Test Instru¦�£��µ Use instru¦�£�s that ��¦��¸ ���� UÃ 1¡�É�

�� Test Instru¦�£� for ��£��£��£�e Re����a����µ ¯������ �� �£� analyÌer ���� di���al readout or 

illu¦�£���¤ di���al�¤�����¸ indi��tors of ¦���¢ �¦ent�

�� Tests for ��£��£��£�e Re����a����µ

1� Ã�£� Ç������µ A������ble ran�� is 1¥ to 1�� Ç�

�� ®� ��£� Ç������ ¯ �� under 1¥�Æ Ã��¤µ A ���¢� of 6 per��£� or hi���  is una���ptable�

�� � �¢£¤ I¦��¤�£�e: Ç��¢�� of up to � oh¦� are a���ptable�

¡� ���� Trip: Test for trippin� ���¢�� spe��¶��d in UÃ 1¡�É and UÃ «¡��

¥� Usin� the test plu�� �� �¶¸ that the de���� and its outlet boª are se�¢ ��¸ ¦�¢£��¤�

6� Tests shall be dia�£�����, indi��tin� da¦���d ��£¤¢��� �� hi�� resistan�� at the �� �¢�t brea�� � poor 

��££���ions, inadequate fault �¢  �£� path, defe��i�� de����s, or si¦��ar proble¦�� ��  ��� �� �¢�t 

��£¤���ons, re¦��� ¦��¶¢£�tionin� units and repla�e ���� ne� ones, and retest as spe��¶��d abo���
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�� Test strai����©�ade ��£��£��n�� outlets in patient��� � areas for the retention for�� of the � �¢£¤�£� blade 

a��� ¤�n� to NF®Æ ««� Retention for�� shall be not less than ¡ oÌ� (11¥ �¬�  Sub¦�� test report indi��in� ea�� 

re����a��� and test result�

¯� Wirin� de���� ���� be ��£��¤� �¤ defe��i�� if it does not pass tests and inspe���ons�

E� ® ��� � test and inspe���on reports�

END O° SECTION
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SECTION 26 22 1�

FUSES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Cartridge fuses rated 600-V ac and less for use in enclosed switches, panelboards and 

enclosed controllers.,

2. Spare-fuse cabinets.

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material, 

dimensions, descriptions of individual components, and finishes for spare-fuse cabinets. Include 

the following for each fuse type indicated:

1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to 

accommodate ambient temperatures, provide list of fuses with adjusted ratings.

a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, 

local ambient temperature, and adjusted fuse rating.

b. Provide manufacturer's technical data on which ambient temperature adjustment 

calculations are based.

2. Dimensions and manufacturer's technical data on features, performance, electrical 

characteristics, and ratings.

3. Fuse sizes for elevator feeders and elevator disconnect switches.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:  For fuses to include in emergency, operation, and maintenance 

manuals.  In addition to items specified in Section 017823 "Operation and Maintenance Data," 

include the following:

1. Ambient temperature adjustment information.

2. Coordination charts and tables and related data.

1.5 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents.

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than 

three of each size and type.

1.6 QUALITY ASSURANCE

A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single source 

from single manufacturer.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, by 

a qualified testing agency, and marked for intended location and application.

C. Comply with NEMA FU 1 for cartridge fuses.

D. Comply with NFPA 70.

E. Comply with UL 248-11 for plug fuses.
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1.7 PROJECT CONDITIONS

A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F (5 deg C) or 

more than 100 deg F (38 deg C), apply manufacturer's ambient temperature adjustment factors to 

fuse ratings.

1.8 COORDINATION

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size 

and with system short-circuit current levels.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following:

1. Cooper Bussmann, Inc.

2. Edison Fuse, Inc.

3. Ferraz Shawmut, Inc.

4. Littelfuse, Inc.

2.2 CARTRIDGE FUSES

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with 

circuit voltages.

2.3 PLUG FUSES

A. Characteristics:  UL 248-11, nonrenewable plug fuses; 125-V ac.

2.4 PLUG-FUSE ADAPTERS

A. Characteristics:  Adapters for using Type S, rejection-base plug fuses in Edison-base fuseholders 

or sockets; ampere ratings matching fuse ratings; irremovable once installed.

2.5 SPARE-FUSE CABINET

A. Characteristics:  Wall-mounted steel unit with full-length, recessed piano-hinged door and key-

coded cam lock and pull.

1. Size:  Adequate for storage of spare fuses specified with 15 percent spare capacity 

minimum.

2. Finish:  Gray, baked enamel.

3. Identification:  "SPARE FUSES" in 1-1/2-inch- (38-mm-) high letters on exterior of door.

4. Fuse Pullers:  For each size of fuse, where applicable and available, from fuse 

manufacturer.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically 

damaged.

B. Examine holders to receive fuses for compliance with installation tolerances and other conditions 

affecting performance, such as rejection features.

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes and 

with characteristics appropriate for each piece of equipment.

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 

fuse ratings.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

http://www.specagent.com/LookUp/?ulid=2150&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803154&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803155&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803156&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456803157&mf=04&src=wd
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3.2 FUSE APPLICATIONS

A. Cartridge Fuses:

1. Feeders:  Class J, time delay.

3.3 INSTALLATION

A. Install fuses in fusible devices.  Arrange fuses so rating information is readable without removing 

fuse.

B. Install spare-fuse cabinet(s).

3.4 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Section 260553 

"Identification for Electrical Systems" and indicating fuse replacement information on inside door 

of each fused switch and adjacent to each fuse block, socket, and holder.

END OF SECTION
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SECTION 26 2	 
�

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Fusible switches.
� Nonfusible ss������

3 Re��R�a�a� ss������

4 Shunt trip ss������

� M�a�������� ������t breab��� (M((���

6 En�a������

1.3 DED�����ONS

A N(  Nor!�aa" �a����

� NO: Nor!�aa" open

( S#$%  Sin&a� pole, double thros

1.4 PERD')*+�,- REQUIREMENTS

A Seis!�� #��.��!�/��: En�a���� ss������ and ������t breab��� shall s������/� the effe��s of 

earthquab� !���ons deter!ined a������n& to AS(A06A7 9

1 The ter! :s������/�: !��/� :��� unit s�aa re!��n in pla�� s������ separation of any parts 

fro! the ded��� s��/ sub;����d to the seis!�� for��� spe��.��d and the unit s�aa be fully 

operational after the seis!�� ed�/�:

1.5 ACTION SUBMITTALS

A #������ $���  For ea�� type of en�a���� ss����< ������t breab��< a���ssory, and ��!R�/�/� 

indi��ted In�a��� di!�/���/�d eled�tions, se����/�< s��&���< and !�/�.��turerst te��/���a data 

on features, perfor!�/�e, ele�tri��a ������teristi��< ratin&�< a���ssories, and finishes

1 En�a����� types and details for types other than NEM= ��>< Type 1

� (����/� and d�a��&� ratin&�

3 Short�������t �����/� ratin&� (interruptin& and s������/�< as appropriate)

4 In�a��� ed���/�e of NRT? listin& for series ratin& of installed ded���s

� $����a features, ������teristi��< ratin&�< and fa����" settin&� of indid�dual od�������/� 

prote��id� ded���s, a���ssories, and au@�a�ary ��!R�/�/�s
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6 In�a��� ti!e������/� ������/��ion ���d�� (ad���&� !�a�) for ea�� type and ratin& of 

od�������/� prote��id� ded���B in�a��� sele��able ran&�� for ea�� type of od�������/� 

prote��id� ded���

1.6 IND')*+��'�+L SUBMITTALS

A Q��a�.��ation $���  For qualified testin& a&�/�"

� Seis!�� Q��a�.��ation (����.������  For en�a���� ss������ and ������t breab���< a���ssories, and 

��!R�/�/�s, fro! !�/�.��turer

1 ����� for (����.������/  Indi���e s������ s������/� �����fi�����/ is based on a����l test of 

asse!Ca�� ��!R�/�/�s or on ��a�ulation

� $�!�/���/�� Outline $��s�/&� of Equip!�nt Unit: Identify ��/��r of &��d��" and lo���e 

and des���C� !��/��n& and an�����&� prod����/�

3 $����aed des���R��on of equip!�nt an�����&� ded���s on s���� the �����fi�����/ is based 

and their installation require!ents

( Field quality���/���a reports

1 Test pro������� used

� Test results that ��!Ra" s��� require!ents

3 Results of failed tests and �������id� a���on tab�/ to a����d� test results that ��!Ra" s��� 

require!ents

$ M�/�.������rts field serd��� report

1.7 CLOSEOUT SUBMITTALS

A Operation and M��/��/�n�� $���  For en�a���� ss������ and ������t breab��� to in�a��� in 

e!��&�n�"< operation, and !��/�enan�� !�/��as In addition to ite!s spe��.��d in Se����/ >G9H�3 

:IR������/ and M��/��/�n�� $���<: in�a��� the follos�/& 

1 M�/�.������rts s�����/ instru���ons for testin& and ad;����/& en�a���� ss������ and ������t 

breab���

� Ti!�������/� ������/��ion ���d�� (ad���&� !�a�) for ea�� type and ratin& of od�������/� 

prote��id� ded���B in�a��� sele��able ran&�� for ea�� type of od�������/� prote��id� ded���

1.8 QUALITY ASSURANCE

A Testin& A&�/�" Q��a�.��ations: M�!C�� ��!R�/" of NETA or an NRT?

1 Testin& A&�/�"t� Field Superd����  (����/�a" �����fied by NETA to superd��� on����� 

testin&

� Sour�� ?�!�tations: Obtain en�a���� ss������ and ������t breab���< od�������/� prote��id� 

ded���s, ��!R�/�/�s, and a���ssories, s����/ sa!� produ�� ����&��"< fro! sin&a� sour�� fro! 

sin&a� !�/�.��turer

( #������ Sele��ion for Restri��ed Spa��  $��s�/&� indi��te !�@�!u! di!�/���/� for en�a���� 

ss������ and ������t breab���< in�a���n& �a��ran��� bets��/ en�a������< and ad;��ent surfa��� and 

other ite!s (�!Ra" s��� indi��ted !�@�!u! di!�/���/�

$ Ele�tri��a (�!R�/�/��< $�d����< and A����������  ?����� and labeled as defined in NF#= 9>< by 

a qualified testin& a&�/�"< and !��b�� for intended lo���ion and appli�ation
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E (�!Ra" s��� NF#= 9>

1.9 PROJ-,� CONDITIONS

A End���/!�ntal ?�!�tations: Rate equip!�nt for ��/��/���� operation under the follos�/& 

��/����ons unless others��� indi��ted:

1 A!C��/� Te!R�rature: Not less than !�/�� �� de& F (!�/�� 3> de& (� and not e@���din& 

1>4 de& F (4> de& (�

� Altitude: Not e@���din& 66>> feet (�>G> !�

� Interruption of E@����n& Ele�tri� Serd���  $� not interrupt ele�tri� serd��� to fa��aities o���R��d by 

Os/�� or others unless per!��ted under the follos�/& ��/����ons and then only after arran&�/& to 

prod��� te!R���ry ele�tri� serd��� a������n& to require!ents indi��ted:

1 Notify Os/�� no fes�� than � s��b� days in add�/�� of proposed interruption of ele�tri� 

serd���

� Indi���e !����� of prod���/& te!R���ry ele�tri� serd���

3 $� not pro���� s��� interruption of ele�tri� serd��� s������ Os/��t� s�����/ per!�����/

4 (�!Ra" s��� NF#= 9>A

1.10 COORDINATION

A (�����/��� layout and installation of ss������< ������t breab���< and ��!R�/�/�s s��� equip!�nt 

serd�� and ad;��ent surfa��� M��/���n required s��b�R��� �a��ran��� and required �a��ran��� for 

equip!�nt a���ss doors and panels

PART 2 - PRODUCTS

2.1 DKL�OT- SWITCHES

A M�/�.������rs: Sub;��� to ��!Ra�an�� s��� require!ents, prod��� produ��� by one of the 

follos�/& 

1 Eaton

� U�/���a Ele�tri� (�!R�/"

3 Sie!�/� Industry, In�

4 Square $B by S��/����� Ele�tri�

� Type H$< Head" $��"< Sin&a� Thros< �4>< 6>>�V a�< 1�>> A and S!�aaer: U? WH and 

NEM= X6 1, horsepos�� rated, s��� �a�R� or bolt pads to a���!!����� indi��ted fuses, lo�b�Cae 

handle s��� ��R�C�lity to a���pt three padlo�b�< and interlo�b�� s��� ��d�� in �a���� position

( A���������� 

1 Equip!�nt U���/� X��  Internally !��/��� and labeled for ��RR�� and alu!�nu! &���/� 

��/�������

� Neutral X��  Internally !��/���B insulated, ��R�Cae of bein& &���/��� and bondedB labeled 

for ��RR�� and alu!�nu! neutral ��/�������

3 Au@�a���" (�/���� X��   Ts� NO0Y( (For! :(:� au@�a�ary ��/���t(s), arran&�� to a���d��� 

before ss���� blades open

4 (a��� R Fuse X��  #��d���� re;��tion of other fuse types s��/ (a��� R fuses are spe��.��d

� ?�&�   M����/��al type, suitable for nu!C��< siZ�< and ��/������ !���rial
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6 Serd����[�ted Ss������  ?�C�aed for use as serd��� equip!�nt

9 A�������" (�/���a #�s�� V�a��&�  Re!��� !��/��� and pos����B 1�>�V a�

2.2 NONDKL�OT- SWITCHES

A M�/�.������rs: Sub;��� to ��!Ra�an�� s��� require!ents, prod��� produ��� by one of the 

follos�/& 

1 Eaton

� U�/���a Ele�tri� (�!R�/"

3 Sie!�/� Industry, In�

4 Square $B by S��/����� Ele�tri�

� Type H$< Head" $��"< Sin&a� Thros< �4>< 6>>�V a�< 1�>> A and S!�aaer: U? WH and 

NEM= X6 1, horsepos�� rated, lo�b�Cae handle s��� ��R�C�lity to a���pt three padlo�b�< and 

interlo�b�� s��� ��d�� in �a���� position

( A���������� 

1 Equip!�nt U���/� X��  Internally !��/��� and labeled for ��RR�� and alu!�nu! &���/� 

��/�������

� Neutral X��  Internally !��/���B insulated, ��R�Cae of bein& &���/��� and bondedB labeled 

for ��RR�� and alu!�nu! neutral ��/�������

3 Au@�a���" (�/���� X��   Ts� NO0Y( (For! :(:� au@�a�ary ��/���t(s), arran&�� to a���d��� 

before ss���� blades open

4 ?�&�   M����/��al type, suitable for nu!C��< siZ�< and ��/������ !���rial

� A�������" (�/���a #�s�� V�a��&�  Re!��� !��/��� and pos����B 1�>�V a�

2.3 MOLDED-CASE CIRCUIT BREAKERS

A M�/�.������rs: Sub;��� to ��!Ra�an�� s��� require!ents, prod��� produ��� by one of the 

follos�/& 

1 Eaton

� U�/���a Ele�tri� (�!R�/"

3 Sie!�/� Industry, In�

4 Square $B by S��/����� Ele�tri�

� U�/���a Require!ents: (�!Ra" s��� U? 4HW< NEM= A� 1, and NEM= A� 3< s��� interruptin& 

��R��ity to ��!Ra" s��� ad��aable fault �����/��

( Ther!�l�M�&/���� (������ ����b���  Ind���� ti!e������/� ele!ent for los�a�d�a od��a���� and 

instantaneous !�&/��i� trip ele!ent for short ������ts Ad;����Ca� !�&/��i� trip settin& for ������t�

breab�� fra!� siZ�� ��> A and lar&��

$ Ad;����Ca�< Instantaneous�%rip (������ ����b���  M�&/���� trip ele!ent s��� front�!��/��d, 

field��d;����Ca� trip settin&

E Ele�troni� Trip (������ ����b���  Field���Raa���Ca� ratin& plu&< r!� sensin&< s��� the follos�/& 

field��d;����Ca� settin&� 

1 Instantaneous trip

� ?�/&� and short���!� pi�b�R led�as

3 ?�/&� and short���!� ti!e ad;���!�nts

4 U���/��.��a� pi�b�R led�a, ti!e delay, and I\t response
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F (����/��?�!���/& (������ ����b���  Fra!� siZ�� 4>> A and s!�aa�r, and let��hrou&� ratin&� less 

than NEM= FU 1, RX��

U Inte&��aly Fused (������ ����b���  Ther!�l�!�&/���� trip ele!ent s��� inte&��l li!iter���"a� fuse 

listed for use s��� ������t breab�� and trip a���d����/ on fuse openin& or on openin& of fuse 

��!R���!�/� door

H U���/��]��a�< (�������7/�����R��� (U](7� (������ ����b���  Sin&a�� and ts��R�a� ��/.�&����ions 

s��� (a��� A &���/��.��a� prote��ion (6�!= trip)

I U���/��]��a�< Equip!�nt�#��������/ (U]A#� (������ ����b���  With (a��� � &���/��.��a� 

prote��ion (3>�!= trip)

^ Features and A���������� 

1 Standard fra!� siZ��< trip ratin&�< and nu!C�� of poles

� ?�&�   M����/��al type, suitable for nu!C��< siZ�< trip ratin&�< and ��/������ !���rial

3 Appli���ion ?����n&  Appropriate for appli�ationB Type SW$ for ss�����/& fluores��/� 

li&��in& loadsB Type HI$ for feedin& fluores��/� and hi&���/��nsity dis����&� li&��in& 

������ts

4 Shunt Trip: Trip ���a ener&�Zed fro! separate ������t, s��� ���a��learin& ��/���t

� Underd�a��&� Trip: Set to operate at 3� to 9� per��/� of rated d�a��&� s������ intentional 

ti!e delay

2.4 ENCLOSURES

A En�a���� Ss������ and (������ ����b���  NEM= A� 1, NEM= X6 1, NEM= ��>< and U? �>< to 

��!Ra" s��� end���/!�ntal ��/����ons at installed lo���ion

1 Indoor, $�" and (a��/ ?����ions: NEM= ��>< Type 1

� Outdoor ?����ions: NEM= ��>< Type 3[

3 X�����/ Wash�$�s/ Areas: NEM= ��>< Type 4_< stainless steel

4 Other Wet or $�!R< Indoor ?����ions: NEM= ��>< Type 4

� I!�&�/& Roo!�  Flush M��/�

PART 3 - EXECUTION

3.1 EXAMINATION

A E@�!�ne ele!ents and surfa��� to re���d� en�a���� ss������ and ������t breab��� for ��!Ra�an�� 

s��� installation toleran��� and other ��/����ons affe��in& perfor!�/�e of the Worb

� #������ s��� installation only after unsatisfa��ory ��/����ons had� been �������ed

3.2 INSTALLATION

A Install indid�dual s�aa�!��/�ed ss������ and ������t breab��� s��� tops at unifor! hei&�� unless 

others��� indi��ted

� (�!Ra" s��� !��/��n& and an�����/& require!ents spe��.��d in Se����/ �`>�4HG` :6���!�� 

(�/���a� for Ele�tri��a Syste!�:
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( Te!R���ry ?�.��n& #��d����/�  Re!�d� te!R���ry liftin& eyes, ���//�as, and bra�b��s and 

te!R���ry blo�b�/& of !�d�/& parts fro! en�a������ and ��!R�/�/�s

$ Install fuses in fusible ded���s

E (�!Ra" s��� NE(= 1

3.3 IDENTIDICATION

A (�!Ra" s��� require!ents in Se����/ �` >� �3 :7��/��.��ation for Ele�tri��a Syste!�:

1 Identify field��nstalled ��/�������< inter�onne���/& s���/&< and ��!R�/�/�sB prod��� 

s��/�/& si&/�

� ?�C�a ea�� en�a����� s��� en&��d�� !���l or la!�nated�Ra����� na!�Raate

3.4 D�-Te QUALITY CONTROL

A #��.��! tests and inspe���ons

1 M�/�.������rts Field Serd���  En&�&� a fa����"��uthoriZ�� serd��� representatid� to 

inspe�� ��!R�/�/�s, asse!Ca��s, and equip!�nt installations, in�a���n& ��//���ions, and 

to assist in testin&

� A���R��n�� Testin& #��R�����on:

1 Test insulation resistan�� for ea�� en�a���� ss���� and ������t breab��< ��!R�/�/�, 

��//���in& supply, feeder, and ��/���a ������t

� Test ��/��/��ty of ea�� ������t

( Tests and Inspe����/� 

1 #��.��! ea�� d����a and !����ni��a inspe���on and ele�tri��a test stated in NETA 

A���R��n�� Testin& Spe��.��ation (����." ��!Ra�an�� s��� test para!�ters

� (������ !�a.�/�tionin& units on�����< s���� possible, and retest to de!�/�����e 

��!Ra�an��B others���< repla�e s��� nes units and retest

3 #��.��! the follos�/& infrared s��/ tests and inspe���ons and prepare reports:

a Initial Infrared S��//�/&  After Substantial (�!Ra��ion, but not !��� than 6> days 

after Final A���R��n��< perfor! an infrared s��/ of ea�� en�a���� ss���� and 

������t breab�� Re!�d� front panels so ;��/�s and ��//���ions are a���ssible to 

portable s��//��

b Follos��R Infrared S��//�/&  #��.��! an additional follos��R infrared s��/ of 

ea�� en�a���� ss���� and ������t breab�� 11 !�/��� after date of Substantial 

(�!Ra��ion

� Instru!�/�� and Equip!�nt: Use an infrared s��//�/& ded��� desi&/�� to !������ 

te!R�rature or to dete�t si&/�.���nt ded���ions fro! nor!�a d�a��� #��d��� 

��a�bration re���� for ded���

4 Test and ad;��� ��/���a�< re!��� !�/��orin&< and safeties Repla�e da!�&�d and 

!�a.�/�tionin& ��/���a� and equip!�nt

$ En�a���� ss������ and ������t breab��� s�aa be ��/������� defe��id� if they do not pass tests and 

inspe���ons

E #��R��� test and inspe���on reports, in�a���n& a �����fied report that identifies en�a���� ss������ 

and ������t breab��� and that des���C�� s��//�/& results In�a��� notation of defi��en���� dete�ted, 

re!���al a���on tab�/< and obserd����/� after re!���al a���on
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3.5 ADJKSTING

A Ad;��� !�d�/& parts and operable ��!R�/�/�s to fun����/ s!����a"< and lubri��te as 

re��!!ended by !�/�.��turer

� Set field��d;����Ca� ������t�C���b�� trip ran&�� as spe��.��d in Se����/ �` >� 93 :Id�������/� 

#�������d� $�d��� (�����/���on Study:

END OD SECTION
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SECTION 26 2f gh

ENCLOSED COTNROLLERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes the following enclosed controllers rated 6ii j and less:

1k Fulllnopqaru vwrxuqiyk

zk Related Seyq{ox|

1k Seyq{ox }~ }� }� �jw�{w�pul��u��uny� �oqo� �oxq�oppers� for ruxu�wpl����o�e, ay� ad���qw�pel

frequeny�� pulsel�{�q�lvo��pated yoxq�oppers for use on nw�{w�pe torque loads in ranru� up to }ii 

hpk

1.3 DE������ONS

Ak ���| �oxq�op po�u� transforvu�k

zk ���z| �op�u�lyw�u y{�y�{t brea�u�k

�k ���| �oqo� y{�y�{t proteyqork

�k Nk�k| Norvwpp� ypo�u�k

Ek Nk�k| Norvwpp� openk

Fk O���| Onu�y���uxq proteyqinu den{yuk

�k S��| Siliyonlyontrolled reyq{fierk

1.4 PER������ ¡ REQUIREMENTS

Ak Seisv{y �u�¢o�vwxyu: Enypo�u� yoxq�oppers shall �{q��qwx� the effeyqs of earthqua�u voq{ons detervined 

ayyo��{nr to AS�£¤¥£¦ §k

1k The terv ��{q��qwx�� vuwx� �q�u unit �{pp revw{n in playu �{q�o�q separation of any parts frov the 

den{yu ��ux sub�uyqud to the seisv{y foryu� spey{¢{ud and the unit �{pp be fully operational after the 

seisv{y enuxqk�
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1.5 ACTION SUBMITTALS

Ak ��o��yq �wqw| For eay� type of enypo�u� yoxq�opperk Inyp��u vwx�¢wyturer¨� tey�x{ywp data on features, 

perforvwxye, eleytriywp y�w�wyteristiy�� ratinr�� and enypo���u types and finishesk

zk Shop ��w�{xr�| For eay� enypo�u� yoxq�opperk Inyp��u divux�{oxud plans, elenwtions, seyq{ox�� details, and 

required ypuwranyu� and sern{yu spayu� around yoxq�opper enypo���u�k

1k Sho� tabulations of the follo�{xr|

ak Eay� installed unit¨� type and detailsk

bk Fayqo��l{x�qwlled den{yusk

yk Navu�pwte lerux��k

dk Shortly{�y�{t y���uxq ratinr of inter�wted unitk

ek ©{�qu� and labeled for inter�wted shortly{�y�{t y���uxq (�{q��qwx�ª ratinr of O���� in 

yov�{xwtion yoxq�oppers by an NRT© ayyuptable to authorities han{xr ���{��{yqionk

fk Features, y�w�wyteristiy�� ratinr�� and fayqo�� settinr� of indin{dual O���� in yov�{xwtion 

yoxq�oppersk

}k Wirinr �{wr�wv�| For po�u�� sirxwp� and yoxq�op �{�{xrk

1.6 IN����������L SUBMITTALS

Ak «�wp{¢{yation �wqw| For qualified testinr aruxy�k

zk Seisv{y «�wp{¢{yation �u�q{¢{ywqu�| For enypo�u� yoxq�oppers, ayyussories, and yov�oxuxqs, frov 

vwx�¢wyturerk

1k zw�{� for �u�q{¢{ywq{ox| Indiywqe ��uq�u� �{q��qwx� yu�q{fiywq{ox is based on ayq�wl test of assev�pu� 

yov�oxuxqs or on ywpyulationk

}k �{vux�{oxu� Outline ��w�{xr� of Equipvunt Unit: Identify yuxqur of r�wn{q� and loywqe and 

desy�{�u vo�xq{nr and any�o�wru pron{�{ox�k

�k �uqw{ped desy�{�q{on of equipvunt any�o�wru den{yus on ��{y� the yu�q{fiywq{ox is based and their 

installation requireventsk

�k Field qualitylyoxq�op reportsk

�k ©ow�l����uxq and Onu�pow�l�upay Heater ©{�q| �ov�{pe after voqo�� hanu been installed, and arranru to 

devox�q�wqe that seleyqion of heaters suits ayq�wl voqo� navu�pate fulllpowd y���uxq�k

Ek ©ow�l����uxq and ©{�q of Settinr� of Ad���qw�pu Onu�pow� Relays: �ov�{pe after voqo�� hanu been 

installed, and arranru to devox�q�wqe that s�{qy� settinr� for voqo� runninr onu�pow� proteyqion suit ayq�wl 

voqo�� to be proteyqedk

1.7 CLOSEOUT SUBMITTALS

Ak Operation and �w{xquxwnyu �wqw| For enypo�u� yoxq�oppers to inyp��u in evu�runy�� operation, and 

vw{xqenanyu vwx�wpsk In addition to itevs spey{¢{ud in Seyq{ox i¬§}� ���u�wq{ox and �w{xquxwnyu �wqw�� 

inyp��u the follo�{xr|

1k Routine vw{xqenanyu requirevents for enypo�u� yoxq�oppers and installed yov�oxuxqsk

}k �wx�¢wyq��ur¨s ��{qqux instruyq{ons for testinr and ad���q{xr y{�y�{t brea�u� and ��� trip settinr�k

�k �wx�¢wyq��ur¨s ��{qqux instruyq{ons for settinr fieldlwd���qw�pu onu�pow� relaysk

®k �wx�¢wyq��ur¨s ��{qqux instruyq{ons for testinr� ad���q{xr� and repror�wvvinr reduyu�lnoptaru 

solidl�qwqu yoxq�oppersk
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1.8 MATERIALS MAINTENANCE SUBMITTALS

Ak Furnish e¯q�w vwqurials that vwqyh produyq� installed and that are pay�wrud �{q� proteyqinu yonu�{xr for 

storaru and identified �{q� labels desy�{�{xr yoxquxqsk

1k Fuses for Fused S�{qy�u�| Equal to 1i peryuxq of quantity installed for eay� si°u and type, but no 

fe�u� than three of eay� si°u and typek

}k �oxq�op �o�u� Fuses: Equal to 1i peryuxq of quantity installed for eay� si°u and type, but no fe�u� 

than t�o of eay� si°u and typek

�k Au¯{p{w�� �oxqwyqs: Furnish one spare(s) for eay� si°u and type of vwrxuqiy yoxq�opper installedk

®k �o�u� �oxqwyqs: Furnish three spares for eay� si°u and type of vwrxuqiy yoxqwytor installedk

1.9 QUALITY ASSURANCE

Ak Testinr Aruxy� «�wp{¢{yations: �uv�u� yov�wx� of NETA or an NRT©k

1k Testinr Aruxy�¨� Field Supern{�o�| ����uxqp� yu�q{fied by NETA to supern{�u onl�{qu testinrk

zk Eleytriywp �ov�oxuxq�� �un{yu�� and Ayyu��o�{u�| ©{�qu� and labeled as defined in NF�± §i� by a qualified 

testinr aruxy�� and vw��u� for intended loywqion and appliyationk

�k �ov�p� �{q� NF�± §ik

�k IEEE �ov�p{anyu| Fabriywqe and test enypo�u� yoxq�oppers ayyo��{nr to IEEE �®® to �{q��qwx� seisv{y 

foryu� defined in Seyq{ox }~i²®k¬~ �¥u{�v{y �oxq�op� for Eleytriywp Systev�k�

1.10 DELIVERY³ STORAGE³ AND HANDLING

Ak Store enypo�u� yoxq�oppers indoors in ypuwn, dry spayu �{q� uniforv tev�urature to prenuxq yox�ux�wq{onk 

��oquyq enypo�u� yoxq�oppers frov e¯�o���u to dirt, fuvu�� �wqu�� yo��o�{nu substanyu�� and physiywp 

davwruk

1.11 PRO´¡ � CONDITIONS

Ak Enn{�oxvuntal ©{v{tations: Rate equipvunt for yoxq{x�o�� operation under the follo�{xr yox�{q{ons unless 

other�{�u indiywted:

1k Av�{uxq Tev�urature: Not less than v{x�� }} der F (v{x�� �i der �ª and not e¯yuudinr 1i® 

der F (®i der �ªk

}k Altitude: Not e¯yuudinr 66ii feet (}i¬i vªk

zk Interruption of E¯{�q{nr Eleytriywp Systev�| �o not interrupt eleytriywp systev� in fay{pities oyy��{ud by 

O�xu� or others unless perv{qted under the follo�{xr yox�{q{ons and then only after arranr{xr to pron{�u 

tev�o�wry eleytriywp sern{yu ayyo��{nr to requirevents indiywted:

1k Notify O�xu� no fe�u� than t�o �uu�� in adnwxyu of proposed interruption of eleytriywp systev�k

}k Indiywqe vuq�o� of pron{�{xr tev�o�wry utilitiesk

�k �o not proyuu� �{q� interruption of eleytriywp systev� �{q�o�q O�xu�¨� ��{qqux perv{��{oxk

®k �ov�p� �{q� NF�± §i£k
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1.12 COORDINATION

Ak �oo��{xwqu layout and installation of enypo�u� yoxq�oppers �{q� other yox�q��yq{on inyp��{nr yox��{q� pipinr� 

equipvunt, and ad�wyent surfayu�k �w{xqw{n required �o����wyu ypuwranyu� and required ypuwranyu� for 

equipvunt ayyuss doors and panelsk

zk �oo��{xwqu si°u� and loywqions of yoxy�uqe bases �{q� ayq�wl equipvunt pron{�u�k �w�q any�o�l�opq inserts 

into basesk �oxy�uqu, reinforyuvuxq� and forv�o�� requirevents are spey{¢{ud �{q� yoxy�uqek

�k �oo��{xwqu installation of roof y����� equipvunt supports, and roof penetrationsk

PART 2 - PRODUCTS

2.1 �µ¶¶·¸�¶��¹¡ CONTROLLERS

Ak �uxu�wp Requirevents for Fullljopqwru �oxq�oppers: �ov�p� �{q� NE�± I�¥ }� ruxu�wp purpose, �pw�� Ak

zk �wrxuq{y �oxq�oppers: Full nopqwru, ay�o�� the line, eleytriywppy heldk

1k �wx�¢wyq��urs: Sub�uyq to yov�p{anyu �{q� requirevents, pron{�u produyq� by one of the follo�{xr|

ak Eatonk

bk �uxu�wp Eleytriy �ov�wx�k

yk Sievux� Industry, Inyk

dk Square �º by Sy�xu{�u� Eleytriyk

}k �ox¢{r��wq{on:  Nonrenu��{xrk

�k �oxqwyqor �o{p�| ��u����uluxyw���pwqed typek

ak Operatinr jopqwru| �u�ux�{xr on yoxqwytor NE�± si°u and linelnoptaru ratinr� 

vwx�¢wyturer¨� standard vwqyhinr yoxq�op po�u� or line nopqwruk

®k �o�u� �oxqwyqs: Totally enypo�u�� doublel��uw�� silnu�lywdv{�v o¯{�uº assev�pu� to allo� 

inspeyq{on and replayevuxq �{q�o�q disturbinr line or load �{�{xrk

²k �oxq�op �{�y�{qs:  1}i lj ayº obtained frov inter�wl ���� �{q� privw�� and seyox�w�� fuses, �{q� 

��� yoxq�op po�u� souryu of suffiy{uxq yw�wyity to operate inter�wl den{yus and revoquly loywqed 

pilot, indiywtinr� and yoxq�op den{yusk

ak ��� Spare �w�wy{ty:  ²i j±k

6k Solidl¥qwqe Onu�pow� Relay:

ak S�{qy� or dial seleyqable for voqo� runninr onu�pow� proteyqionk

bk Sensors in eay� phasek

yk  �pw�� }i trippinr y�w�wyteristiy seleyqed to proteyq voqo� arw{x�q nopqwru and y���uxq 

unbalanye and sinrpu phasinrk

§k E¯qu�xwl onu�pow� reset push buttonk

2.2 ACCESSORIES

Ak �uxu�wp Requirevents for �oxq�op �{�y�{q and �{poq �un{yu�| NE�± I�¥ ²º fayqo�� installed in yoxq�opper 

enypo���u yonu� unless other�{�u indiywtedk

1k Seleyqor S�{qy�u�|  Hean�l��q�� oiltir�q typek

ak �{poq ©{r�q�|  ©£� typesº yopo�� as indiywtedk

bk Seleyqor S�{qy�u�|  Rotary typek

zk  Renu��{�pu Nk�k¤»k�k au¯{p{ary yoxqwyt(s)k

http://www.specagent.com/Lookup?uid=123456896274
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�k ��w�ul�w{p��u� ��w�ul�unu��wp� and Undernopqwru and Onu�nopqwru Relays: Solidl�qwqe sensinr y{�y�{t �{q� 

isolated output yoxqwyts for hardl�{�u� yoxxuyqionsk ��on{�u ad���qw�pe undernopqwru� onu�nopqwru� and 

tivel�upw� settinr�k

PART 3 - EXECUTION

3.1 EXAMINATION

Ak E¯wv{ne areas and surfayu� to reyu{nu enypo�u� yoxq�oppers, �{q� Installer present, for yov�p{anyu �{q� 

requirevents and other yox�{q{ons affeyqinr perforvwxye of the Wor�k

zk E¯wv{ne enypo�u� yoxq�oppers before installationk Re�uyt enypo�u� yoxq�oppers that are �uq� vo{�q��u 

davwrud, or vop� davwrudk

�k ��oyuu� �{q� installation only after unsatisfayqory yox�{q{ons hanu been yo��uyqedk

3.2 INSTALLATION

Ak Walll�ounted �oxq�oppers: Install enypo�u� yoxq�oppers on �wpp� �{q� tops at uniforv heir�q unless 

other�{�u indiywted, and by boltinr units to �wpp or vo�xq{nr on lir�q�eir�q struyq��wpl�teel y�wxxups bolted 

to �wppk For yoxq�oppers not at �wpp�� pron{�u freestandinr ray�� yov�p�{nr �{q� Seyq{ox }~i²}� �¼wxru�� 

and Supports for Eleytriywp Systev�k�

zk Install fuses in eay� fusiblel��{qy� enypo�u� yoxq�opperk

3.3 IDENTI�ICATION

Ak Identify enypo�u� yoxq�oppers, yov�oxuxqs, and yoxq�op �{�{xrk �ov�p� �{q� requirevents for identifiywq{ox 

spey{¢{ud in Seyq{ox }~i²²� �¦�uxq{¢{yation for Eleytriywp Systev�k�

1k Identify fieldl{nstalled yox��yqo��� interyonneyq{xr �{�{xr� and yov�oxuxqsº pron{�u �w�x{xr sirx�k

}k ©w�up eay� enypo���u �{q� enr�wnu� navu�patek

�k ©w�up eay� enypo���ulvounted yoxq�op and pilot den{yuk

3.4 CONTROL WIRING INSTALLATION

Ak Install �{�{xr bet�uux enypo�u� yoxq�oppers and revoqu den{yus and fay{pity¨� yuxq�wl yoxq�op systevk 

zk z�x�pu� train, and support �{�{xr in enypo���u�k

�k �oxxuyq seleyqor s�{qy�u� and other autovwtiylyoxq�op seleyqion den{yus ��u�u appliyablek

1k �oxxuyq seleyqor s�{qy�u� to bypass only those vwx�wpl and autovwtiylyoxq�op den{yus that hanu no 

safety funyq{ox� ��ux s�{qy� is in vwx�wplyoxq�op positionk

}k �oxxuyq seleyqor s�{qy�u� �{q� enypo�u�lyontroller y{�y�{t in both vwx�wp and autovwtiy positions 

for safetylq��u yoxq�op den{yus suy� as lo�l and hir�l��u����u y�qo�q�� hir�lquvperature y�qo�q�� 

and voqo� onu�pow� proteyqorsk
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3.5 ��¡¶½ QUALITY CONTROL

Ak �wx�¢wyq��ur¨s Field Sern{yu| Enrwru a fayqo��lwuthori°u� sern{yu representatinu to inspeyq� test, and ad���q 

yov�oxuxqs, assev�p{us, and equipvunt installations, inyp��{nr yoxxuyqionsk

zk �u�¢o�v tests and inspeyq{onsk

1k �wx�¢wyq��ur¨s Field Sern{yu| Enrwru a fayqo��lwuthori°u� sern{yu representatinu to inspeyq 

yov�oxuxqs, assev�p{us, and equipvunt installations, inyp��{nr yoxxuyqions, and to assist in 

testinrk

�k Ayyu�qwnyu Testinr ��u�w�wq{on:

1k Test insulation resistanyu for eay� enypo�u� yoxq�opper, yov�oxuxq, yoxxuyqinr supply, feeder, and 

yoxq�op y{�y�{tk

}k Test yoxq{x�{ty of eay� y{�y�{tk

�k Tests and Inspeyq{ox�|

1k Inspeyq yoxq�oppers, �{�{xr� yov�oxuxqs, yoxxuyqions, and equipvunt installationk Test and ad���q 

yoxq�oppers, yov�oxuxqs, and equipvuntk

}k Test insulation resistanyu for eay� enypo�u�lyontroller elevent, yov�oxuxq, yoxxuyqinr voqo� 

supply, feeder, and yoxq�op y{�y�{tsk

�k Test yoxq{x�{ty of eay� y{�y�{tk

®k ju�{¢� that nopqwrus at yoxq�opper loywqions are �{q�{x plus or v{x�� 1i peryuxq of voqo� navu�pate 

rated nopqwrusk If outside this ranru for any voqo�� notify O�xu� before startinr the voqo�¾�ªk

²k Test eay� voqo� for proper phase rotationk

6k �u�¢o�v eay� eleytriywp test and n{��wp and vuy�wniywp inspeyq{on stated in NETA Ayyu�qwnyu 

Testinr Spey{¢{yationk �u�q{¢� yov�p{anyu �{q� test paravutersk

§k �o��uyq vwp¢�xytioninr units onl�{qu� ��u�u possible, and retest to devox�q�wqe yov�p{anyuº 

other�{�u� replaye �{q� ne� units and retestk

k �u�¢o�v the follo�{xr infrared (thervor�wphiyª sywx tests and inspeyq{ons and prepare reports:

ak Initial Infrared Sywxx{xr| After Substantial �ov�puqion, but not vo�u than 6i days after 

Final Ayyu�qwnyu� perforv an infrared sywx of eay� v�pqil�opu enypo�u� yoxq�opperk Revonu 

front panels so �o{xqs and yoxxuyqions are ayyussible to portable sywxxu�k

bk Follo�l�� Infrared Sywxx{xr| �u�¢o�v an additional follo�l�� infrared sywx of eay� v�pqil

pole enypo�u� yoxq�opper 11 voxq�� after date of Substantial �ov�puqionk

yk Instruvuxq� and Equipvunt: Use an infrared sywxx{xr den{yu desirxu� to vuw���u 

tev�urature or to deteyt sirx{¢{ywnt den{wqions frov norvwp nwp�u�k ��on{�u ywp{bration 

reyo�� for den{yuk

�k Test and ad���q yoxq�op�� revoqu vox{qorinr� and safetiesk Replaye davwrud and vwp¢�xytioninr 

yoxq�op� and equipvuntk

Ek Enypo�u� yoxq�oppers �{pp be yox�{�u�u� defeyqinu if they do not pass tests and inspeyq{onsk

Fk ��u�w�u test and inspeyq{on reports inyp��{nr a yu�q{fied report that identifies enypo�u� yoxq�oppers and that 

desy�{�u� sywxx{xr resultsk Inyp��u notation of defiy{eny{u� deteyted, revu�{al ayq{on ta�ux� and 

obsernwq{ox� after revu�{al ayq{onk

3.6 AD´µSTING

Ak Set fieldlwd���qw�pu s�{qy�u�� au¯{p{ary relays, tivel�upw� relays, tivers, and onu�pow�l�ulay piy��� and trip 

ranru�k
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zk Ad���q onu�pow�l�ulay heaters or settinr� if po�u� fayqo� yo��uyqion yw�wyitors are yoxxuyqed to the load side 

of the onu�pow� relaysk

�k Ad���q the trip settinr� of ���� and thervwllvwrxuq{y y{�y�{t brea�u�� �{q� ad���qw�pe instantaneous trip 

eleventsk Initially ad���q to si¯ tives the voqo� navu�pate fulllpowd av�u�u ratinr� and attev�q to start 

voqo�� senu�wp tives, allo�{xr for voqo� yoop�o�x bet�uux startsk If trippinr oyy��� on voqo� inrush, 

ad���q settinr� in iny�uvents until voqo�� start �{q�o�q trippinrk �o not e¯yuud eir�q tives the voqo� fulll

load av�u�us (or 11 tives for NE�± ��uv{�v Effiy{ent voqo�� if required)k Where these vw¯{vuv 

settinr� do not allo� startinr of a voqo�� notify O�xu� before iny�uwsinr settinr�k

�k Set fieldlwd���qw�pu y{�y�{tl��uw�u� trip ranru� as spey{¢{ud in Seyq{ox }~ i² §� ��nu�y���uxq ��oquyq{nu 

�un{yu �oo��{xwq{on Studyk�

END O� SECTION
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SECTION 26 2¿ 23

VARIABLE-FREQUENCY MOTOR CONTROLLERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes separately enclosed, preassembled, combination ÀÁÂÃÄ rated 6ÅÅ À and less, for speed 

ÆÇÈÉÊÇË of threeÌÍÎÏse, squirrelÌÆÏÐÑ induÆÉÒon ÓÇÉÇÊÃÔ

1.3 DEÕÖ×ÖØÖONS

AÔ ÂÙÚ ÂÇÈÛÇÊÓÒÉÑ Europeene (European ÂÇÓÍËÒanÆÑÜÔ

ÝÔ ÂÞßÚ ÂÇÈÉÊÇË poàÑÊ transforÓÑÊÔ

ÂÔ ááÂÚ áÒÊÑÆÉ diÐÒÉal ÆÇÈÉÊÇËÔ

áÔ EâãÚ EleÆtroÓÏÐÈÑÉÒÆ interferenÆÑÔ

EÔ äÙáÚ äÒÐÎÉÌÑÓÒÉÉÒÈÐ diodeÔ

FÔ NÂÚ NorÓÏËËå ÆËÇÃÑæÔ

çÔ NO: NorÓÏËËå openÔ

HÔ OÂÞáÚ OèÑÊÆéÊÊÑÈÉ proteÆÉièÑ deèÒÆÑÔ

IÔ ÞãáÚ ÂÇÈÉÊÇË aÆÉÒon, proportional plus inteÐÊÏl plus derièÏÉièÑÔ

êÔ RFI: RadioÌÛÊÑëéÑnÆå interferenÆÑÔ

ìÔ ÀÁÂÚ ÀÏÊÒÏíËÑÌÛÊÑëéÑÈÆå ÓÇÉÇÊ ÆÇÈÉÊÇËËerÔ

äÔ ÀÁáÚ ÀÏÊÒÏíËÑÌÛÊÑëéÑÈÆå ÓÇÉÇÊ ÆÇÈÉÊÇËËerÔ

1.4 ACTION SUBMITTALS

AÔ ÞÊÇæéÆÉ áÏÉÏÚ For eaÆÎ type and ratinÐ of ÀÁÂ indiÆÏtedÔ

1Ô InÆËéæÑ diÓÑÈÃÒÇÈÃ and finishes for ÀÁÂÃÔ
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îÔ InÆËéæÑ rated ÆÏÍÏÆities, operatinÐ ÆÎÏÊÏÆteristiÆÃÄ eleÆtriÆÏË ÆÎÏÊÏÆteristiÆÃÄ and furnished 

speÆÒÏËties and aÆÆÑssoriesÔ

ÝÔ Shop áÊÏàÒÈÐÃÚ For eaÆÎ ÀÁÂ indiÆÏtedÔ

1Ô InÆËéæÑ ÓÇéÈÉÒnÐ and attaÆÎÓÑÈÉ detailsÔ

îÔ InÆËéæÑ details of equipÓÑnt asseÓíËÒÑsÔ IndiÆÏÉe diÓÑÈÃÒÇÈÃÄ àÑÒÐÎÉÃÄ loads, required ÆËÑÏranÆÑÃÄ 

ÓÑÉÎÇæ of field asseÓíËåÄ ÆÇÓÍÇÈÑÈÉs, and loÆÏÉion and siïÑ of eaÆÎ field ÆÇÈÈÑÆÉionÔ

ðÔ InÆËéæÑ diaÐÊÏÓs for poàÑÊÄ siÐÈÏËÄ and ÆÇÈÉÊÇË àÒÊÒÈÐÔ

1.5 INÕñòóôØÖñ×ôL SUBMITTALS

AÔ ÂÇÇÊæÒÈÏÉÒon áÊÏàÒÈÐÃÚ Floor plans, draàÈ to sÆÏËÑÄ shoàÒÈÐ diÓÑÈÃÒÇÈÑd layout on àÎÒÆÎ the folloàÒÈÐ 

iteÓs are shoàÈ and ÆÇÇÊæÒÈÏÉed àÒÉÎ eaÆÎ other, usinÐ input froÓ installers of the iteÓs inèÇËèÑæÚ

1Ô Required àÇÊõÒÈÐ ÆËÑÏranÆÑÃ and required area aboèÑ and around ÀÁÂÃÔ

îÔ Shoà ÀÁÂ layout and relationships betàÑÑÈ eleÆtriÆÏË ÆÇÓÍÇÈÑÈÉs and adöÏÆent struÆÉéÊÏË and 

ÓÑÆÎÏniÆÏË eleÓentsÔ

ðÔ Shoà support loÆÏÉions, type of support, and àÑÒÐÎÉ on eaÆÎ supportÔ

÷Ô IndiÆÏÉe field ÓÑÏÃéÊÑÓentsÔ

ÝÔ øéÏËÒÛÒÆation áÏÉÏÚ For testinÐ aÐÑÈÆåÔ

ÂÔ SeisÓÒÆ øéÏËÒÛÒÆation ÂÑÊÉÒÛÒÆÏÉÑÃÚ For eaÆÎ ÀÁÂÄ aÆÆÑssories, and ÆÇÓÍÇÈÑÈÉs, froÓ ÓÏÈéÛÏÆturerÔ

1Ô ÂÑÊÉÒÛÒÆÏÉÑ of ÆÇÓÍËÒanÆÑÔ

îÔ áÒÓÑÈÃÒÇÈÑæ Outline áÊÏàÒÈÐÃ of EquipÓÑnt Unit: Identify ÆÑÈÉÑr of ÐÊÏèÒÉå and loÆÏÉe and 

desÆÊÒíÑ ÓÇéÈÉÒnÐ and anÆÎÇÊÏÐÑ proèÒÃÒÇÈÃÔ

ðÔ áÑÉÏÒËed desÆÊÒÍÉÒon of equipÓÑnt anÆÎÇÊÏÐÑ deèÒÆÑs on àÎÒÆÎ the ÆÑÊÉÒfiÆÏÉÒÇÈ is based, and their 

installation requireÓentsÔ

áÔ ÞÊÇæéÆÉ ÂÑÊÉÒÛÒÆÏÉÑÃÚ For eaÆÎ ÀÁÂ froÓ ÓÏÈéÛÏÆturerÔ

EÔ HarÓÇÈÒÆ Analysis Report: ÞÊÇèÒæÑ ÞÊÇöÑÆÉÌÃÍÑÆifiÆ ÆÏËÆulations and ÓÏÈéÛÏÆturerùÃ stateÓent of 

ÆÇÓÍËÒanÆÑ àÒÉÎ IEEE úûüÔ

FÔ SourÆÑ qualityÌÆÇÈÉÊÇË reportsÔ

çÔ Field qualityÌÆÇÈÉÊÇË reportsÔ

HÔ SaÓÍËÑ Warranty: For speÆÒÏË àÏÊÊÏÈÉåÔ
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1.6 CLOSEOUT SUBMITTALS

AÔ Operation and âÏÒÈÉÑÈÏnÆÑ áÏÉÏÚ For ÀÁÂÃ to inÆËéæÑ in eÓÑÊÐÑnÆåÄ operation, and ÓÏÒÈÉenanÆÑ ÓÏÈéÏËsÔ

1Ô In addition to iteÓs speÆÒÛÒÑd in SeÆÉÒÇÈ Åûýþîð ÿ"ÍÑÊÏÉÒÇÈ and âÏÒÈÉÑÈÏnÆÑ áÏÉÏÄÿ inÆËéæÑ the 

folloàÒÈÐÚ

aÔ âÏÈéÛÏÆÉéÊÑrùs àÊÒÉÉÑÈ instruÆÉÒons for testinÐ and adöéÃÉÒÈÐ therÓÏlÌÓÏÐÈÑÉÒÆ ÆÒÊÆéÒt 

breaõÑÊ and ÓÇÉÇÊÌÆÒrÆéÒÉ proteÆÉor trip settinÐÃÔ

bÔ âÏÈéÛÏÆÉéÊÑrùs àÊÒÉÉÑÈ instruÆÉÒons for settinÐ fieldÌÏdöéÃÉÏíËÑ oèÑÊËÇÏæ relaysÔ

ÆÔ âÏÈéÛÏÆÉéÊÑrùs àÊÒÉÉÑÈ instruÆÉÒons for testinÐÄ adöéÃÉÒÈÐÄ and reproÐÊÏÓÓinÐ 

ÓÒÆÊÇÍÊÇÆessor ÆÇÈÉÊÇË ÓÇæéËÑÃÔ

dÔ âÏÈéÛÏÆÉéÊÑrùs àÊÒÉÉÑÈ instruÆÉÒons for settinÐ fieldÌÏdöéÃÉÏíËÑ tiÓers, ÆÇÈÉÊÇËÃÄ and status 

and alarÓ pointsÔ

eÔ äÇÏæÌÂéÊÊÑÈÉ and OèÑÊËÇÏæÌOÑËay Heater äÒÃÉÚ ÂÇÓÍÒËe after ÓÇÉÇÊÃ haèÑ been installed, 

and arranÐÑ to deÓÇÈÃÉÊÏÉe that seleÆÉion of heaters suits aÆÉéÏl ÓÇÉÇÊ naÓÑÍËate, fullÌËÇÏd 

ÆéÊÊÑÈÉÃÔ

fÔ äÇÏæÌÂéÊÊÑÈÉ and äÒÃÉ of SettinÐÃ of AdöéÃÉÏíËÑ OèÑÊËÇÏæ Relays: ÂÇÓÍÒËe after ÓÇÉÇÊÃ 

haèÑ been installed, and arranÐÑ to deÓÇÈÃÉÊÏÉe that sàÒÉÆÎ settinÐÃ for ÓÇÉÇÊÌÊéÈÈÒÈÐ 

oèÑÊËÇÏæ proteÆÉion suit aÆÉéÏl ÓÇÉÇÊÃ to be proteÆÉedÔ

1.7 MAINTENANCE MATERIAL SUBMITTALS

AÔ Furnish eeÉÊÏ ÓÏÉÑrials that ÓÏÉÆh produÆÉÃ installed and that are paÆõÏÐÑd àÒÉÎ proteÆÉièÑ ÆÇèÑÊÒÈÐ for 

storaÐÑ and identified àÒÉÎ labels desÆÊÒíÒÈÐ ÆÇÈÉÑÈÉsÔ

1Ô ÞÇàÑÊ Fuses: Equal to 1Å perÆÑÈÉ of quantity installed for eaÆÎ siïÑ and type, but no feàÑÊ than 

three of eaÆÎ siïÑ and typeÔ

îÔ ÂÇÈÉÊÇË ÞÇàÑÊ Fuses: Equal to 1Å perÆÑÈÉ of quantity installed for eaÆÎ siïÑ and type, but no feàÑÊ 

than fièÑ of eaÆÎ siïÑ and typeÔ

1.8 QUALITY ASSURANCE

AÔ TestinÐ AÐÑÈÆå øéÏËÒÛÒÆations: âÑÓíÑÊ ÆÇÓÍÏÈå of NETA or an NRTäÔ

1Ô TestinÐ AÐÑÈÆåùÃ Field SuperèÒÃÇÊÚ ÂéÊÊÑÈÉËå ÆÑÊÉÒfied by NETA to superèÒÃÑ onÌÃÒÉÑ testinÐÔ

1.9 DELIVERYY STORAGEY AND HANDLING

AÔ If stored in spaÆÑ that is not perÓÏÈÑntly enÆËÇÃÑæ and air ÆÇÈæÒÉÒoned, reÓÇèÑ loose paÆõÒÈÐ and 

flaÓÓable ÓÏÉÑrials froÓ inside ÆÇÈÉÊÇËËers and install teÓÍÇÊÏry eleÆtriÆ heatinÐÄ àÒÉÎ at least îúÅ W per 

ÆÇÈÉÊÇËËerÔ

ÝÔ ÞÊÇæéÆÉ SeleÆÉion for RestriÆÉed SpaÆÑÚ áÊÏàÒÈÐÃ indiÆÏte ÓÏeÒÓuÓ diÓÑÈÃÒÇÈÃ for ÀÁÂÃÄ inÆËéæÒnÐ 

ÆËÑÏranÆÑÃ betàÑÑÈ ÀÁÂÃÄ and adöÏÆent surfaÆÑÃ and other iteÓsÔ
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1.10 WARRANTY

AÔ SpeÆÒÏË Warranty: âÏÈéÛÏÆÉéÊÑr aÐÊÑÑÃ to repair or replaÆe ÀÁÂÃ that fail in ÓÏÉÑrials or àÇÊõÓÏÈÃÎÒÍ 

àÒÉÎÒÈ speÆÒÛÒÑd àÏÊÊÏÈÉå periodÔ

1Ô Warranty ÞÑÊÒÇæÚ  FièÑ years froÓ date of Substantial ÂÇÓÍËÑÉionÔ

PART 2 - PRODUCTS

2.1 MANUÕôMTURERS

AÔ âÏÈéÛÏÆÉéÊÑrs: SuböÑÆÉ to ÆÇÓÍËÒanÆÑ àÒÉÎ requireÓents, proèÒæÑ produÆÉÃ by one of the folloàÒÈÐÚ

1Ô AÝÝÔ

îÔ áÏÈÁÇÃÃÔ

ðÔ EatonÔ

÷Ô �ÏÃõÏàÏ EleÆtriÆ AÓÑÊÒÆÏ, InÆÔ

2.2 SYSTEM DESCRIPTION

AÔ çÑÈÑÊÏË RequireÓents for ÀÁÂÃÚ

1Ô ÀÁÂÃ and AÆÆÑÃÃÇÊÒÑÃÚ äÒÃÉÑæ and labeled as defined in NFÞN ýÅÄ by a qualified testinÐ aÐÑÈÆåÄ 

and ÓÏÊõÑæ for intended loÆÏÉion and appliÆationÔ

îÔ ÂÇÓÍËå àÒÉÎ NEâN IÂI ýÄ NEâN IÂI 61þÅÅÌîÄ and Uä úÅþÂÔ

ÝÔ AppliÆÏÉion:  èÏÊÒÏíËe torqueÔ

ÂÔ ÀÁÂ áÑÃÆÊÒÍÉÒÇÈÚ ÀÏÊÒÏíËÑÌÛÊÑëéÑÈÆå ÓÇÉÇÊ ÆÇÈÉÊÇËËer, ÆÇÈÃÒÃÉÒÈÐ of poàÑÊ ÆÇÈèÑÊÉÑr that eÓÍËÇåÃ pulseÌ

àÒæÉÎÌÓÇæéËÏted inèÑÊÉÑr, faÆÉÇÊå built and tested in an enÆËÇÃéÊÑÄ àÒÉÎ inteÐÊÏl disÆÇÈÈÑÆÉinÐ ÓÑÏÈÃ and 

oèÑÊÆéÊÊÑÈÉ and oèÑÊËÇÏæ proteÆÉioni listed and labeled by an NRTä as a ÆÇÓÍËÑte uniti arranÐÑæ to proèÒæÑ 

selfÌÍÊÇÉÑÆtion, proteÆÉion, and èÏÊÒÏíËeÌÃÍÑÑæ ÆÇÈÉÊÇË of one or ÓÇÊÑ threeÌÍÎÏse induÆÉÒon ÓÇÉÇÊÃ by 

adöéÃÉÒÈÐ output èÇËÉÏÐÑ and frequenÆåÔ

1Ô Units suitable for operation of NEâN âç 1, áÑÃÒÐÈ A and áÑÃÒÐÈ Ý ÓÇÉÇÊÃÄ as defined by 

NEâN âç 1, SeÆÉÒÇÈ IÀÄ ÞÏÊÉ ðÅÄ ÿNÍÍËÒÆÏÉÒon ÂÇÈÃÒæÑÊÏÉÒons for ÂÇÈÃÉÏÈÉ Speed âÇÉÇÊÃ Used 

on a Sinusoidal ÝéÃ àÒÉÎ HarÓÇÈÒÆ ÂÇÈÉÑÈÉ and çÑÈÑÊÏË ÞéÊÍÇÃÑ âÇÉÇÊÃ Used àÒÉÎ AdöéÃÉÏíËÑÌ

ÀÇËÉÏÐÑ or AdöéÃÉÏíËÑÌÁÊÑëéÑnÆå ÂÇÈÉÊÇËÃ or ÝÇÉÎB and operation of inèÑÊÉÑrÌæéÉå ÓÇÉÇÊÃ as 

defined by NEâN âç 1, SeÆÉÒÇÈ IÀÄ part ðûÄ �áÑÛÒÈÒÉe ÞéÊÍÇÃÑ InèÑÊÉÑÊÌÁÑæ ÞÇËåÍÎÏÃÑ âÇÉÇÊÃÔB

îÔ äÒÃÉÑæ and labeled for inteÐÊÏted shortÌÆÒÊÆéÒt ÆéÊÊÑÈÉ (àÒÉÎÃÉÏÈæÜ ratinÐ by an NRTä aÆÆÑptable to 

authorities haèÒÈÐ öéÊÒÃæÒÆÉionÔ

áÔ áÑÃÒÐÈ and RatinÐÚ âÏÉÆÎ load type, suÆÎ as fans, bloàÑÊÃÄ and puÓÍÃi and type of ÆÇÈÈÑÆÉion used 

betàÑÑÈ ÓÇÉÇÊ and load suÆÎ as direÆÉ or throuÐÎ a poàÑÊÌÉÊÏÈÃÓÒÃÃÒÇÈ ÆÇÈÈÑÆÉionÔ

http://www.specagent.com/Lookup?ulid=2177
http://www.specagent.com/Lookup?uid=123456946031
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EÔ Output RatinÐÚ Three phasei 1Å to 6Å HïÄ àÒÉÎ èÇËÉÏÐÑ proportional to frequenÆå throuÐÎÇéÉ èÇËÉÏÐÑ ranÐÑi 

ÓÏeÒÓuÓ èÇËÉÏÐÑ equals input èÇËÉÏÐÑÔ

FÔ Unit OperatinÐ RequireÓents:

1Ô Input AÂ ÀÇËÉÏÐÑ ToleranÆÑÚ ÞËéÃ 1Å and ÓÒÈéÃ 1ú perÆÑÈÉ of ÀÁÂ input èÇËÉÏÐÑ ratinÐÔ

îÔ Input AÂ ÀÇËÉÏÐÑ UnbalanÆÑ: Not eeÆÑÑdinÐ ú perÆÑÈÉÔ

ðÔ Input FrequenÆå ToleranÆÑÚ ÞËéÃ or ÓÒÈéÃ ð perÆÑÈÉ of ÀÁÂ frequenÆå ratinÐÔ

÷Ô âÒÈÒÓéÓ EffiÆÒenÆåÚ  üþ9 perÆÑÈÉ at 6Å HïÄ full loadÔ

úÔ âÒÈÒÓéÓ áÒÃÍËÏÆÑÓent ÞÊÒÓÏÊåÌIÒæÑ ÞÇàÑÊ FaÆÉÇÊÚ  üþ perÆÑÈÉ under any load or speed ÆÇÈæÒÉÒonÔ

6Ô âÒÈÒÓéÓ ShortÌÂÒÊÆéÒÉ ÂéÊÊÑÈÉ (Withstand) RatinÐÚ  Not less than the ratinÐ of the sàÒÉÆÎíÇÏÊæ or 

panelboard that supplies the ÆÇÈÉÊÇËËerÔ

ýÔ AÓíÒÑÈÉ TeÓÍÑrature RatinÐÚ Not less than ðî deÐ F (Å deÐ ÂÜ and not eeÆÑÑdinÐ 1Å÷ deÐ F (÷Å 

deÐ ÂÜÔ

þÔ HuÓÒæÒÉy RatinÐÚ äÑÃÃ than üú perÆÑÈÉ (nonÆÇÈæÑÈÃÒÈÐÜÔ

üÔ Altitude RatinÐÚ Not eeÆÑÑdinÐ ððÅÅ feet (1ÅÅÅ ÓÜÔ

1ÅÔ ÀÒíÊÏÉÒÇÈ Withstand: ÂÇÓÍËå àÒÉÎ NEâN IÂI 61þÅÅÌîÔ

11Ô OèÑÊËÇÏæ ÂÏÍÏíÒËity:  1Ôû tiÓes the base load ÆéÊÊÑÈÉ for 6Å seÆÇÈæÃi ÓÒÈÒÓéÓ of 1Ôþ tiÓes the 

base load ÆéÊÊÑÈÉ for three seÆÇÈæÃÔ

1îÔ StartinÐ Torque: âÒÈÒÓéÓ 1ÅÅ perÆÑÈÉ of rated torque froÓ ð to 6Å HïÔ

1ðÔ Speed ReÐéËÏÉion: ÞËéÃ or ÓÒÈéÃ ú perÆÑÈÉÔ

1÷Ô Output ÂÏÊÊÒÑÊ FrequenÆåÚ SeleÆÉablei 1 to 1îÔú õkïÔ

1úÔ Stop âÇæÑÃÚ ÞÊÇÐÊÏÓÓÏíËei inÆËéæÑs fast, freeÌàÎÑÑË, and dÆ inöÑÆtion braõÒÈÐÔ

çÔ InèÑÊÉÑÊ äÇÐÒÆÚ âÒÆÊÇÍÊÇÆÑÃÃÇÊ based, ðî bit, isolated froÓ all poàÑÊ ÆÒÊÆéÒtsÔ

HÔ Isolated ÂÇÈÉÊÇË InterfaÆe: AlloàÃ ÀÁÂÃ to folloà reÓÇÉÑÌÆÇÈÉÊÇË siÐÈÏË oèÑÊ a ÓÒÈÒÓéÓ ÷ÅÚû speed ranÐÑÔ

1Ô SiÐÈÏËÚ  OptiÆÏËÔ

IÔ Internal AdöéÃÉÏíÒËÒty ÂÏÍÏíÒËities:

1Ô âÒÈÒÓéÓ Speed: ú to îú perÆÑÈÉ of ÓÏeÒÓuÓ rpÓÔ

îÔ âÏeÒÓéÓ Speed: þÅ to 1ÅÅ perÆÑÈÉ of ÓÏeÒÓuÓ rpÓÔ

ðÔ AÆÆÑËÑration:  ÅÔû to üüüÔü seÆÇÈæÃÔ

÷Ô áÑÆÑËÑration:  ÅÔû to üüüÔü seÆÇÈæÃÔ
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úÔ ÂéÊÊÑÈÉ äÒÓÒt: ðÅ to ÓÒÈÒÓéÓ of 1úÅ perÆÑÈÉ of ÓÏeÒÓuÓ ratinÐÔ

êÔ SelfÌÞÊÇÉÑÆÉion and Reliability Features:

1Ô SurÐÑ Suppression: FaÆÉÇÊå installed as an inteÐÊÏl part of the ÀÁÂÄ ÆÇÓÍËåÒnÐ àÒÉÎ Uä 1÷÷ü SÞáÄ 

Type 1 or Type îÔ

îÔ äÇÃÃ of Input SiÐÈÏË ÞÊÇÉÑÆÉÒon: SeleÆÉable response strateÐåÄ inÆËéæÒnÐ speed default to a perÆÑÈÉ 

of the ÓÇÃÉ reÆÑÈÉ speed, a preset speed, or stopi àÒÉÎ alarÓÔ

ðÔ UnderÌ and oèÑÊèÇËÉÏÐÑ tripsÔ

÷Ô InèÑÊÉÑÊ oèÑÊÆéÊÊÑÈÉ tripsÔ

úÔ ÀÁÂ and âÇÉÇÊÌ"èÑÊËÇÏæ�"èÑÊÉeÓÍÑÊÏÉéÊÑ ÞÊÇÉÑÆÉÒon: âÒÆÊÇÍÊÇÆÑÃÃÇÊÌíÏÃÑæ therÓÏl proteÆÉion 

systeÓ for ÓÇÈÒÉorinÐ ÀÁÂÃ and ÓÇÉÇÊ therÓÏl ÆÎÏÊÏÆteristiÆÃÄ and for proèÒæÒÈÐ ÀÁÂ 

oèÑÊÉÑÓperature and ÓÇÉÇÊÌÇèÑÊËoad alarÓ and tripi settinÐÃ seleÆÉable èÒÏ the õÑåÍÏæÔ

6Ô ÂÊÒÉÒÆÏË frequenÆå reöÑÆtion, àÒÉÎ three seleÆÉable, adöéÃÉÏíËe deadbandsÔ

ýÔ Instantaneous lineÌÉoÌËÒÈÑ and lineÌÉoÌÐÊÇéÈæ oèÑÊÆéÊÊÑÈÉ tripsÔ

þÔ äÇÃÃÌÇÛÌÍÎÏÃÑ proteÆÉionÔ

üÔ ReèÑÊÃÑÌÍÎÏÃÑ proteÆÉionÔ

1ÅÔ ShortÌÆÒÊÆéÒt proteÆÉionÔ

11Ô âÇÉÇÊÌÇèÑÊÉÑÓperature faultÔ

ìÔ AutoÓÏÉÒÆ Reset�OÑstart: AtteÓÍÉ three restarts after drièÑ fault or on return of poàÑÊ after an interruption 

and before shuttinÐ doàÈ for ÓÏÈéÏË reset or fault ÆÇÊÊÑÆÉioni adöéÃÉÏíËe delay tiÓe betàÑÑÈ restart 

atteÓÍÉÃÔ

äÔ ÝÒæÒÊÑÆtional Autospeed SearÆÎÚ ÂÏÍÏíËÑ of startinÐ ÀÁÂ into rotatinÐ loads spinninÐ in either direÆÉion 

and returninÐ ÓÇÉÇÊ to set speed in proper direÆÉion, àÒÉÎÇéÉ ÆÏéÃÒÈÐ daÓÏÐÑ to drièÑÄ ÓÇÉÇÊÄ or loadÔ

âÔ Torque ÝÇÇÃÉÚ AutoÓÏÉÒÆÏËËå èÏÊÒÑÃ startinÐ and ÆÇÈÉÒÈéÇéÃ torque to at least 1Ôú tiÓes the ÓÒÈÒÓéÓ torque 

to ensure hiÐÎÌÃÉÏÊÉÒnÐ torque and inÆÊÑÏsed torque at sloà speedsÔ

NÔ âÇÉÇÊ TeÓÍÑrature ÂÇÓÍÑÈÃÏÉÒon at Sloà Speeds: AdöéÃÉÏíËÑ ÆéÊÊÑÈÉ fallÌíÏÆõ based on output frequenÆå 

for teÓÍÑrature proteÆÉion of selfÌÆÇÇËÑd, fanÌèÑÈÉÒlated ÓÇÉÇÊÃ at sloà speedsÔ

OÔ InteÐÊÏË Input áÒÃÆÇÈÈÑÆÉÒnÐ âÑÏÈÃ and OÂÞáÚ Any of the folloàÒÈÐ are aÆÆÑptableÔ SeleÆÉion should be 

based upon requireÓents for ShortÌÂÒÊÆéÒÉ ÂéÊÊÑÈÉ (Withstand) RatinÐÔ  Uä ÷þüÄ instantaneousÌÉÊÒÍ ÆÒÊÆéÒt 

breaõÑÊÄ Uä ÷þüÄ ÓÇËæÑæÌÆase sàÒÉÆÎÄ àÒÉÎ poàÑÊ fuse bloÆõ and ÆéÊÊÑÈÉÌËiÓÒÉÒÈÐ fuses, Uä ÷þüÄ therÓÏlÌ

ÓÏÐÈÑÉiÆ ÆÒÊÆéÒt breaõÑÊÄ NEâN ìI 1, nonfusible sàÒÉÆÎÄ àÒÉÎ poàÑÊ fuse bloÆõ and ÆéÊÊÑÈÉÌËiÓÒÉÒÈÐ 

fuses, NEâN ìI 1, fusible sàÒÉÆÎ àÒÉÎ padÌËÇÆõÏble, doorÌÓÇéÈÉÑæ handle ÓÑÆÎÏnisÓÔ

1Ô áÒÃÆÇÈÈÑÆÉ RatinÐÚ Not less than 11ú perÆÑÈÉ of ÀÁÂ input ÆéÊÊÑÈÉ ratinÐÔ
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îÔ áÒÃÆÇÈÈÑÆÉ RatinÐÚ Not less than 11ú perÆÑÈÉ of NFÞN ýÅ ÓÇÉÇÊ fullÌËÇÏd ÆéÊÊÑÈÉ ratinÐ or ÀÁÂ 

input ÆéÊÊÑÈÉ ratinÐÄ àÎÒÆÎÑèÑÊ is larÐÑÊÔ

ðÔ AueÒËÒÏÊå ÂÇÈÉÏÆÉs: NO or NÂÄ arranÐÑæ to aÆÉÒèÏÉÑ before sàÒÉÆÎ blades openÔ

÷Ô AueÒËÒÏÊå ÆÇÈÉÏÆts ÿÏÿ and ÿíÿ arranÐÑæ to aÆÉÒèÏÉÑ àÒÉÎ ÆÒÊÆéÒtÌíÊÑÏõÑÊ handleÔ

úÔ  NO alarÓ ÆÇÈÉÏÆt that operates only àÎÑÈ ÆÒÊÆéÒt breaõÑÊ has trippedÔ

2.3 PERÕñòóô×MP REQUIREMENTS

AÔ SeisÓÒÆ ÞÑÊÛÇÊÓÏÈÆÑ: ÀÁÂÃ shall àÒÉÎÃÉÏÈæ the effeÆÉs of earthquaõÑ ÓÇÉÒons deterÓined aÆÆÇÊæÒnÐ to 

ASÂÙ�IÙã ýÔ The desiÐÈÏÉÑd ÀÁÂÃ shall be tested and ÆÑÊÉÒfied by an NRTä as ÓÑÑÉinÐ the IÂÂÌ

ES AÂ 1ú1 test proÆÑæéÊÑ requireÓentsÔ

1Ô The terÓ ÿàÒÉÎÃÉÏÈæÿ ÓÑÏÈÃ ÿÉÎÑ unit àÒËË reÓÏÒn in plaÆÑ àÒÉÎÇéÉ separation of any parts àÎÑÈ 

suböÑÆÉÑd to the seisÓÒÆ forÆÑÃ speÆÒÛÒÑd and the unit àÒËË be fully operational after the seisÓÒÆ 

eèÑÈÉÔÿ

2.4 CONTROLS AND INDICATION

AÔ ÞÏÈÑËÌâÇéÈÉÑæ Operator Station: âÏÈéÛÏÆÉéÊÑrùs standard frontÌÏÆÆessible, sealed õÑåÍÏæ and plainÌ

EnÐËÒÃÎÌËÏnÐéÏÐÑ diÐÒÉal displayi alloàÃ ÆÇÓÍËÑte proÐÊÏÓÓÒnÐÄ proÐÊÏÓ ÆÇÍåÒÈÐÄ operatinÐÄ ÓÇÈÒÉorinÐÄ 

and diaÐÈÇÃÉÒÆ ÆÏÍÏíÒlityÔ

1Ô ìÑåÍÏæÚ In addition to required proÐÊÏÓÓÒnÐ and ÆÇÈÉÊÇË õÑåÃÄ inÆËéæÑ õÑåÃ for HANáÄ OFF, and 

AUTO ÓÇæÑÃÔ

îÔ SeÆéÊÒÉå AÆÆÑÃÃÚ ÞÊÇèÒæÑ eleÆtroniÆ seÆéÊÒÉå aÆÆÑss to ÆÇÈÉÊÇËÃ throuÐÎ identifiÆÏÉÒÇÈ and passàÇÊæ 

àÒÉÎ at least three leèÑËs of aÆÆÑss: ÀÒÑà onlyi èÒÑà and operatei and èÒÑàÄ operate, and serèÒÆÑÔ

aÔ ÂÇÈÉÊÇË Authority: Supports at least four ÆÇÈæÒÉÒons: Off, loÆÏË ÓÏÈéÏË ÆÇÈÉÊÇË at ÀÁÂÄ 

loÆÏË autoÓÏtiÆ ÆÇÈÉÊÇË at ÀÁÂÄ and autoÓÏtiÆ ÆÇÈÉÊÇË throuÐÎ a reÓÇÉÑ sourÆÑÔ

ðÔ IndiÆÏÉinÐ áÑèÒÆÑÃÚ áÒÐÒÉÏË display inteÐÊÏl to the Operator Station to display ÀÁÂ paraÓÑters 

inÆËéæÒnÐÄ but not liÓited to:

aÔ Output frequenÆå (HïÜÔ

bÔ âÇÉÇÊ speed (rpÓÜÔ

ÆÔ âÇÉÇÊ status (runninÐÄ stop, fault)Ô

dÔ âÇÉÇÊ ÆéÊÊÑÈÉ (aÓÍÑÊÑs)Ô

eÔ âÇÉÇÊ torque (perÆÑÈÉ)Ô

fÔ Fault or alarÓinÐ status (ÆÇæÑÜÔ

ÐÔ Þãá feedbaÆõ siÐÈÏË (perÆÑÈÉ)Ô

hÔ áÂÌËÒÈõ èÇËÉÏÐÑ (À dÆÜÔ

iÔ Set point frequenÆå (HïÜÔ

öÔ âÇÉÇÊ output èÇËÉÏÐÑ (À aÆÜÔ

ÝÔ HistoriÆÏË äÇÐÐÒÈÐ InforÓÏÉÒon and áÒÃÍËÏåÃÚ AèÏÒËÏíËe throuÐÎ the Operator StationÔ

ÂÔ ÂÇÈÉÊÇË SiÐÈÏË InterfaÆes:

1Ô EleÆtriÆ Input SiÐÈÏË InterfaÆe:
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aÔ A ÓÒÈÒÓéÓ of tàÇ proÐÊÏÓÓÏble analoÐ inputs:  ÅÌ to 1ÅÌÀ dÆ and ÷Ì to îÅÌÓN dÆÔ

îÔ ReÓÇÉÑ SiÐÈÏË Inputs: ÂÏÍÏíÒËity to aÆÆÑpt any of the folloàÒÈÐ speedÌÃÑÉÉÒnÐ input siÐÈÏËÃ froÓ 

the ááÂ systeÓ for HÀNÂ or other ÆÇÈÉÊÇË systeÓÃÚ

aÔ ÅÌ to 1ÅÌÀ dÆÔ

bÔ ÷Ì to îÅÌÓN dÆÔ

ÆÔ ÞÇÉÑÈÉÒoÓÑÉÑÊ usinÐ up�æÇàÈ diÐÒÉal inputsÔ

dÔ FieÑæ frequenÆÒes usinÐ diÐÒÉal inputsÔ

ðÔ Output SiÐÈÏË InterfaÆe: A ÓÒÈÒÓéÓ of tàÇ proÐÊÏÓÓÏble analoÐ output siÐÈÏËsÃÜ ÅÌ to 1ÅÌÀ dÆ 

and ÷Ì to îÅÌÓN dÆÜÄ àÎÒÆÎ ÆÏÈ be ÆÇÈÛÒÐéÊÑæ for any of the folloàÒÈÐÚ

aÔ Output frequenÆå (HïÜÔ

bÔ Output ÆéÊÊÑÈÉ (load)Ô

ÆÔ áÂÌËÒÈõ èÇËÉÏÐÑ (À dÆÜÔ

dÔ âÇÉÇÊ torque (perÆÑÈÉ)Ô

eÔ âÇÉÇÊ speed (rpÓÜÔ

fÔ Set point frequenÆå (HïÜÔ

áÔ InterfaÆe àÒÉÎ ááÂ SysteÓ for HÀNÂ: FaÆÉÇÊåÌÒÈÃÉÏlled hardàÏÊÑ and softàÏÊÑ shall interfaÆÑ àÒÉÎ ááÂ 

systeÓ for HÀNÂ to ÓÇÈÒÉor, ÆÇÈÉÊÇËÄ display, and reÆÇÊæ data for use in proÆÑÃÃÒÈÐ reportsÔ ÀÁÂ settinÐÃ 

shall be retained àÒÉÎÒÈ ÀÁÂùÃ nonèÇËÏÉÒle ÓÑÓÇÊåÔ

1Ô ÂÇÓÓéÈÒÆÏÉÒÇÈ InterfaÆe: ÂÇÓÍËå àÒÉÎ ASHRAE 1ðúÔ ÂÇÓÓéÈÒÆÏÉÒÇÈ shall interfaÆÑ àÒÉÎ ááÂ 

systeÓ for HÀNÂ to reÓÇÉÑly ÆÇÈÉÊÇË and ÓÇÈÒÉor liÐÎÉinÐ froÓ a ááÂ systeÓ for HÀNÂ 

operator àÇÊõÃÉÏÉÒÇÈÔ ÂÇÈÉÊÇË features and ÓÇÈÒÉorinÐ points displayed loÆÏËly at liÐÎÉinÐ panel 

shall be aèÏÒËable throuÐÎ the ááÂ systeÓ for HÀNÂÔ

2.5 LINE CONDITIONING AND ÕÖFØPòÖ×�

AÔ Input äÒÈÑ ÂÇÈæÒÉÒoninÐÚ ÝÏÃÑæ on the ÓÏÈéÛÏÆturerùÃ harÓÇÈÒÆ analysis study and report, proèÒæÑ input 

filterinÐÄ as required, to liÓit total deÓÏÈæ (harÓÇÈÒÆ ÆéÊÊÑÈÉÜ distortion and total harÓÇÈÒÆ èÇËÉÏÐÑ 

deÓÏÈæ at the defined point of ÆÇÓÓÇÈ ÆÇéÍËÒÈÐ to ÓÑÑÉ IEEE úûü reÆÇÓÓendationsÔ

ÝÔ Eâã�OÁã FilterinÐÚ ÂÑÊÉÒÛå ÆÇÓÍËÒanÆÑ àÒÉÎ IEÂ 61þÅÅÌð for ÂÏÉÑÐÇÊå ÂîÔ

2.6 OPTIONAL ÕPôØ�òP�

AÔ âéËÉÒÍËeÌâotor ÂÏÍÏíÒËity: ÀÁÂ suitable for èÏÊÒÏíËeÌÃÍÑÑæ serèÒÆÑ to ÓéËÉiple ÓÇÉÇÊÃÔ OèÑÊËÇÏæ 

proteÆÉion shuts doàÈ ÀÁÂ and ÓÇÉÇÊÃ serèÑæ by it, and ÐÑÈÑÊÏÉes fault indiÆÏtions àÎÑÈ oèÑÊËÇÏæ 

proteÆÉion aÆÉÒèÏÉÑÃÔ

1Ô ÂÇÈÛÒÐéÊÑ to alloà tàÇ or ÓÇÊÑ ÓÇÉÇÊÃ to operate siÓéËÉaneously at the saÓÑ speedi separate 

oèÑÊËÇÏæ relay for eaÆÎ ÆÇÈÉÊÇËËed ÓÇÉÇÊÔ

ÝÔ áÏÓÍÑÊ ÆÇÈÉÊÇË ÆÒÊÆéÒt àÒÉÎ endÌÇÛÌÉÊÏèÑl feedbaÆõ ÆÏÍÏíÒlityÔ

ÂÔ Sleep FunÆÉÒÇÈÚ Senses a ÓÒÈÒÓÏË deèÒÏÉion of a feedbaÆõ siÐÈÏË and stops the ÓÇÉÇÊÔ On an inÆÊÑÏse in 

speedÌÆÇÓÓand siÐÈÏË deèÒÏÉion, ÀÁÂ resuÓÑÃ norÓÏË operationÔ

áÔ âÇÉÇÊ ÞÊÑÎÑÏÉ FunÆÉÒÇÈÚ ÞÊÑÎÑÏÉÃ ÓÇÉÇÊ àÎÑÈ idle to preèÑÈÉ ÓÇÒÃÉéÊÑ aÆÆéÓulation in the ÓÇÉÇÊÔ
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EÔ FirefiÐÎÉÑrùs OèÑÊÊÒæÑ (SÓÇõÑ ÞéÊÐÑÜ Input: On a reÓÇÉÑ ÆÇÈÉÏÆt ÆËÇÃéÊÑ froÓ the firefiÐÎÉerùÃ ÆÇÈÉÊÇË 

station, this passàÇÊæÌÍÊÇÉÑÆÉÑæ input:

1Ô OèÑÊÊÒæÑÃ all other loÆÏË and eeÉÑÊÈÏl inputs (analoÐ�diÐÒÉÏËÄ serial ÆÇÓÓéÈÒÆÏÉÒÇÈÄ and all õÑåÍÏæ 

ÆÇÓÓÏnds)Ô

îÔ ForÆÑÃ ÀÁÂ to operate ÓÇÉÇÊÄ àÒÉÎÇéÉ any other run or speed ÆÇÓÓÏnd, at a fieldÌÏdöéÃÉÏíËÑÄ preset 

speedÔ

ðÔ ForÆÑÃ ÀÁÂ to transfer to bypass ÓÇæÑ and operate ÓÇÉÇÊ at full speedÔ

÷Ô ÂÏéÃÑÃ display of oèÑÊÊÒæÑ ÓÇæÑ on the ÀÁÂ displayÔ

úÔ Reset ÀÁÂ to norÓÏË operation on reÓÇèÏË of oèÑÊÊÒæÑ siÐÈÏË autoÓÏtiÆÏËËyÔ

FÔ ReÓÇÉÑ IndiÆÏÉinÐ ÂÒÊÆéÒÉ TerÓÒnals: âÇæÑ seleÆÉion, ÆÇÈÉÊÇËËer status, and ÆÇÈÉÊÇËËer faultÔ

çÔ ReÓÇÉÑ diÐÒÉal operator õÒÉÔ

HÔ ÂÇÓÓéÈÒÆÏÉÒÇÈ ÞÇÊÉÚ RSÌîðî port, USÝ îÔÅ port, or equièÏËent ÆÇÈÈÑÆÉion ÆÏÍÏíËe of ÆÇÈÈÑÆÉinÐ a 

printer and a notebooõ ÆÇÓÍéÉÑrÔ

2.7 ENCLOSURES

AÔ ÀÁÂ EnÆËÇÃéÊÑÃÚ NEâN îúÅÄ to ÆÇÓÍËå àÒÉÎ enèÒÊÇÈÓÑntal ÆÇÈæÒÉÒons at installed loÆÏÉionÔ

1Ô áÊå and ÂËÑÏÈ Indoor äÇÆÏÉions:  Type 1Ô

ÝÔ ÞËÑÈéÓ RatinÐÚ Uä 1üüúi NRTä ÆÑÊÉÒfiÆÏÉÒÇÈ label on enÆËÇÃéÊÑÄ ÆËÑÏrly identifyinÐ ÀÁÂ as ÿÞËÑÈéÓ 

RatedÔÿ

2.8 ACCESSORIES

AÔ ÞÎÏÃÑÌÁÏÒËéÊÑÄ ÞÎÏÃÑÌOÑèÑÊÃÏËÄ and UnderèÇËÉÏÐÑ and OèÑÊèÇËÉÏÐÑ Relays: SolidÌÃÉÏÉe sensinÐ ÆÒÊÆéÒt àÒÉÎ 

isolated output ÆÇÈÉÏÆts for hardÌàÒÊÑæ ÆÇÈÈÑÆÉionsÔ ÞÊÇèÒæÑ adöéÃÉÏíËe underèÇËÉÏÐÑÄ oèÑÊèÇËÉÏÐÑÄ and 

tiÓeÌæÑËÏå settinÐÃÔ

1Ô ÂéÊÊÑÈÉ TransforÓÑÊÃÚ ÂÇÈÉÒÈéÇéÃ ÆéÊÊÑÈÉ ratinÐÄ basiÆ iÓÍéËse insulatinÐ leèÑË (ÝãäÜ ratinÐÄ 

burden, and aÆÆéÊÏÆå ÆËÏÃÃ suitable for ÆÇÈÈÑÆÉed ÆÒÊÆéÒtryÔ ÂÇÓÍËå àÒÉÎ IEEE ÂúýÔûðÔ

ÝÔ ÂÇÇËÒÈÐ Fan and EeÎÏéÃÉ SysteÓÚ For NEâN îúÅÄ Type 1i Uä úÅþ ÆÇÓÍÇÈÑÈÉ reÆÇÐÈÒïed: Supply fan, 

àÒÉÎ ÆÇÓÍÇÃÒÉÑ intaõÑ and eeÎÏéÃÉ ÐÊÒËËÃ and filtersi 1îÅÌÀ aÆi obtained froÓ inteÐÊÏl ÂÞßÔ

2.9 SOURCE QUALITY CONTROL

AÔ TestinÐÚ Test and inspeÆÉ ÀÁÂÃ aÆÆÇÊæÒnÐ to requireÓents in NEâN IÂI 61þÅÅÌîÔ

1Ô Test eaÆÎ ÀÁÂ àÎÒËÑ ÆÇÈÈÑÆÉed to a ÓÇÉÇÊ that is ÆÇÓÍÏÊÏble to that for àÎÒÆÎ the ÀÁÂ is ratedÔ
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îÔ ÀÑÊÒÛÒÆÏtion of ÞÑÊÛÇÊÓÏÈÆÑ: Rate ÀÁÂÃ aÆÆÇÊæÒnÐ to operation of funÆÉÒÇÈÃ and features speÆÒÛÒÑdÔ

ÝÔ ÀÁÂÃ àÒËË be ÆÇÈÃÒæÑÊÑæ defeÆÉièÑ if they do not pass tests and inspeÆÉÒonsÔ

ÂÔ ÞÊÑÍÏÊÑ test and inspeÆÉÒon reportsÔ

PART 3 - EXECUTION

3.1 EXAMINATION

AÔ EeÏÓÒne areas, surfaÆÑÃÄ and substrates to reÆÑÒèÑ ÀÁÂÃÄ àÒÉÎ Installer present, for ÆÇÓÍËÒanÆÑ àÒÉÎ 

requireÓents for installation toleranÆÑÃÄ and other ÆÇÈæÒÉÒons affeÆÉinÐ perforÓÏÈÆe of the WorõÔ

ÝÔ EeÏÓÒne ÀÁÂ before installationÔ ReöÑÆt ÀÁÂÃ that are àÑÉÄ ÓÇÒÃÉéÊÑ daÓÏÐÑd, or ÓÇËæ daÓÏÐÑdÔ

ÂÔ EeÏÓÒne rouÐÎÒÈÐÌÒÈ for ÆÇÈæéÒÉ systeÓÃ to èÑÊÒÛå aÆÉéÏl loÆÏÉions of ÆÇÈæéÒÉ ÆÇÈÈÑÆÉions before ÀÁÂ 

installationÔ

áÔ ÞÊÑÍÏÊÑ àÊÒÉÉÑÈ report, endorsed by Installer, listinÐ ÆÇÈæÒÉÒons detriÓental to perforÓÏÈÆe of the Worõ

EÔ ÞÊÇÆÑÑæ àÒÉÎ installation only after unsatisfaÆÉory ÆÇÈæÒÉÒons haèÑ been ÆÇÊÊÑÆÉedÔ

3.2 INSTALLATION

AÔ WallÌâountinÐ ÂÇÈÉÊÇËËers: Install àÒÉÎ tops at uniforÓ heiÐÎÉ and àÒÉÎ disÆÇÈÈÑÆÉ operatinÐ handles not 

hiÐÎÑÊ than ýü inÆÎÑÃ (îÅÅÅ ÓÓÜ aboèÑ finished floor, unless otheràÒÃÑ indiÆÏted, and by boltinÐ units to 

àÏËË or ÓÇéÈÉÒnÐ on liÐÎÉàeiÐÎÉ struÆÉéÊÏËÌÃteel ÆÎÏÈÈÑËs bolted to àÏËËÔ For ÆÇÈÉÊÇËËers not on àÏËËÃÄ 

proèÒæÑ freestandinÐ raÆõÃ ÆÇÓÍËåÒnÐ àÒÉÎ SeÆÉÒÇÈ î1Åúîü ÿkÏÈÐÑÊÃ and Supports for EleÆtriÆÏË SysteÓÃÔÿ

ÝÔ FloorÌâÇéÈÉÒÈÐ ÂÇÈÉÊÇËËers: Install ÀÁÂÃ on ÷ÌÒÈÆÎ (1ÅÅÌÓÓÜ noÓÒÈÏË thiÆõÈÑss ÆÇÈÆÊÑÉe baseÔ ÂÇÓÍËå 

àÒÉÎ requireÓents for ÆÇÈÆÊÑÉe base speÆÒÛÒÑd in SeÆÉÒÇÈ ÅððÅÅÅ ÿÂÏÃÉÌÒÈÌÞËÏÆÑ ÂÇÈÆÊÑÉÑÿ or  

SeÆÉÒÇÈ ÅððÅúð ÿâÒÃÆÑËËÏÈÑous ÂÏÃÉÌÒÈÌÞËÏÆe ÂÇÈÆÊÑÉÑÔÿ

1Ô Install doàÑË rods to ÆÇÈÈÑÆÉ ÆÇÈÆÊÑÉe base to ÆÇÈÆÊÑÉe floorÔ Unless otheràÒÃÑ indiÆÏted, install 

doàÑË rods on 1þÌÒÈÆÎ (÷úÅÌÓÓÜ ÆÑÈÉÑrs around the full periÓÑter of ÆÇÈÆÊÑÉe baseÔ

îÔ For supported equipÓÑnt, install epoeåÌÆÇÏÉed anÆÎÇÊ bolts that eeÉÑÈæ throuÐÎ ÆÇÈÆÊÑÉe base and 

anÆÎÇÊ into struÆÉéÊÏË ÆÇÈÆÊÑÉe floorÔ

ðÔ ÞËÏÆÑ and seÆéÊÑ anÆÎÇÊÏÐÑ deèÒÆÑsÔ Use settinÐ draàÒÈÐÃÄ teÓÍËates, diaÐÊÏÓs, instruÆÉÒons, and 

direÆÉions furnished àÒÉÎ iteÓs to be eÓíÑææÑdÔ

÷Ô Install anÆÎÇÊ bolts to eleèÏtions required for proper attaÆÎÓÑÈÉ to supported equipÓÑntÔ

ÂÔ RoofÌâÇéÈÉÒÈÐ ÂÇÈÉÊÇËËers: Install ÀÁÂ on roofs àÒÉÎ tops at uniforÓ heiÐÎÉ and àÒÉÎ disÆÇÈÈÑÆÉ 

operatinÐ handles not hiÐÎÑÊ than ýü inÆÎÑÃ (îÅÅÅ ÓÓÜ aboèÑ finished roof surfaÆÑ 
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unless otheràÒÃÑ indiÆÏted, and by boltinÐ units to ÆéÊíÃ or ÓÇéÈÉÒnÐ on freestandinÐÄ liÐÎÉàeiÐÎÉÄ 

struÆÉéÊÏËÌÃteel ÆÎÏÈÈÑËs bolted to ÆéÊíÃÔ Seal roof penetrations after raÆÑàÏåÃ are installedÔ

1Ô ÂéÊíÃ and roof penetrations are speÆÒÛÒÑd in SeÆÉÒÇÈ ÅýýîÅÅ ÿOÇÇÛ AÆÆÑÃÃÇÊÒÑÃÔÿ

îÔ StruÆÉéÊÏËÌÃteel ÆÎÏÈÈÑËs are speÆÒÛÒÑd in SeÆÉÒÇÈ î1Åúîü ÿkÏÈÐÑÊÃ and Supports for EleÆtriÆÏË 

SysteÓÃÔÿ

áÔ SeisÓÒÆ ÝÊÏÆÒÈÐÚ ÂÇÓÍËå àÒÉÎ requireÓents speÆÒÛÒÑd in SeÆÉÒÇÈ î1Åú÷þÔû1 ÿIÑÒÃÓÒÆ ÂÇÈÉÊÇËÃ for 

EleÆtriÆÏË SysteÓÃÔÿ

EÔ TeÓÍÇÊÏry äÒÛÉÒnÐ ÞÊÇèÒÃÒÇÈÃÚ ReÓÇèÑ teÓÍÇÊÏry liftinÐ eyes, ÆÎÏÈÈÑËs, and braÆõÑÉs and teÓÍÇÊÏry 

bloÆõÒÈÐ of ÓÇèÒÈÐ parts froÓ enÆËÇÃéÊÑÃ and ÆÇÓÍÇÈÑÈÉsÔ

FÔ Install fuses in eaÆÎ fusibleÌÃàÒÉÆÎ ÀÁÂÔ

çÔ Install fuses in ÆÇÈÉÊÇË ÆÒÊÆéÒts if not faÆÉÇÊå installedÔ ÂÇÓÍËå àÒÉÎ requireÓents in SeÆÉÒÇÈ î1îþûð 

ÿÁéÃesÔÿ

HÔ Install heaters in therÓÏlÌÇèÑÊËÇÏæ relaysÔ SeleÆÉ heaters based on aÆÉéÏl naÓÑÍËate fullÌËÇÏd aÓÍÑÊÑs after 

ÓÇÉÇÊÃ are installedÔ

IÔ Install, ÆÇÈÈÑÆÉ, and fuse therÓÏlÌÍÊÇÉÑÆÉÇÊ ÓÇÈÒÉorinÐ relays furnished àÒÉÎ ÓÇÉÇÊÌæÊÒèÑn equipÓÑntÔ

êÔ ÂÇÓÍËå àÒÉÎ NEÂN 1Ô

3.3 CONTROL WIRING INSTALLATION

AÔ Install àÒÊÒÈÐ betàÑÑÈ ÀÁÂÃ and reÓÇÉÑ deèÒÆÑs and faÆÒËityùÃ ÆÑÈÉÊÏlÌÆÇÈÉÊÇË systeÓÔ ÂÇÓÍËå àÒÉÎ 

requireÓents in SeÆÉÒÇÈ î1Åúîð ÿÂÇÈÉÊÇËÌÀÇËÉÏÐÑ EleÆtriÆÏË ÞÇàÑÊ ÂÏíËÑÃÔÿ

ÝÔ ÝéÈæËÑÄ train, and support àÒÊÒÈÐ in enÆËÇÃéÊÑÃÔ

ÂÔ ÂÇÈÈÑÆÉ seleÆÉor sàÒÉÆÎÑÃ and other autoÓÏtiÆÌÆÇÈÉÊÇË deèÒÆÑs àÎÑÊÑ appliÆableÔ

1Ô ÂÇÈÈÑÆÉ seleÆÉor sàÒÉÆÎÑÃ to bypass only those ÓÏÈéÏËÌ and autoÓÏtiÆÌÆÇÈÉÊÇË deèÒÆÑs that haèÑ no 

safety funÆÉÒÇÈÃ àÎÑÈ sàÒÉÆÎÑÃ are in ÓÏÈéÏËÌÆÇÈÉÊÇË positionÔ

îÔ ÂÇÈÈÑÆÉ seleÆÉor sàÒÉÆÎÑÃ àÒÉÎ ÆÇÈÉÊÇË ÆÒÊÆéÒt in both ÓÏÈéÏË and autoÓÏtiÆ positions for safetyÌ

type ÆÇÈÉÊÇË deèÒÆÑs suÆÎ as loàÌ and hiÐÎÌÍÊÑÃÃéÊÑ ÆéÉÇéÉÃÄ hiÐÎÌÉÑÓperature ÆéÉÇéÉÃÄ and ÓÇÉÇÊÌ

oèÑÊËÇÏæ proteÆÉorsÔ

3.4 IDENTIÕICATION

AÔ Identify ÀÁÂÃÄ ÆÇÓÍÇÈÑÈÉs, and ÆÇÈÉÊÇË àÒÊÒÈÐÔ ÂÇÓÍËå àÒÉÎ requireÓents for identifiÆÏÉÒÇÈ speÆÒÛÒÑd in 

SeÆÉÒÇÈ î1Åúúð ÿãæÑÈÉÒÛÒÆation for EleÆtriÆÏË SysteÓÃÔÿ

1Ô Identify fieldÌÒnstalled ÆÇÈæéÆÉÇÊÃÄ interÆonneÆÉÒÈÐ àÒÊÒÈÐÄ and ÆÇÓÍÇÈÑÈÉsi proèÒæÑ àÏÊÈÒÈÐ siÐÈÃÔ

îÔ äÏíÑË eaÆÎ ÀÁÂ àÒÉÎ enÐÊÏèÑæ naÓÑÍËateÔ
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ðÔ äÏíÑË eaÆÎ enÆËÇÃéÊÑÌÓounted ÆÇÈÉÊÇË and pilot deèÒÆÑÔ

ÝÔ OperatinÐ InstruÆÉÒÇÈÃÚ FraÓÑ printed operatinÐ instruÆÉÒons for ÀÁÂÃÄ inÆËéæÒnÐ ÆÇÈÉÊÇË sequenÆÑÃ and 

eÓÑÊÐÑnÆå proÆÑæéÊÑÃÔ FabriÆÏÉe fraÓÑ of finished ÓÑÉÏl, and ÆÇèÑÊ instruÆÉÒons àÒÉÎ ÆËÑÏr aÆÊåËÒÆ plastiÆÔ 

âÇéÈÉ on front of ÀÁÂ unitsÔ

3.5 ÕÖPF� QUALITY CONTROL

A. Comply with commissioning requirements in specification section 019113 -General Commissioning 

Requirements, and specification section 260800 (BA2)

ÝÔ âÏÈéÛÏÆÉéÊÑrùs Field SerèÒÆÑÚ EnÐÏÐÑ a faÆÉÇÊåÌÏuthoriïÑæ serèÒÆÑ representatièÑ to test and inspeÆÉ 

ÆÇÓÍÇÈÑÈÉs, asseÓíËÒÑs, and equipÓÑnt installations, inÆËéæÒnÐ ÆÇÈÈÑÆÉionsÔ

ÂÔ ÞÑÊÛÇÊÓ tests and inspeÆÉÒons àÒÉÎ the assistanÆÑ of a faÆÉÇÊåÌÏuthoriïÑæ serèÒÆÑ representatièÑÔ

áÔ AÆÆÑÍÉÏnÆÑ TestinÐ ÞÊÑÍÏÊÏÉÒon:

1Ô Test insulation resistanÆÑ for eaÆÎ ÀÁÂ eleÓent, bus, ÆÇÓÍÇÈÑÈÉ, ÆÇÈÈÑÆÉinÐ supply, feeder, and 

ÆÇÈÉÊÇË ÆÒÊÆéÒtÔ

îÔ Test ÆÇÈÉÒÈéÒty of eaÆÎ ÆÒÊÆéÒtÔ

EÔ Tests and InspeÆÉÒÇÈÃÚ

1Ô InspeÆÉ ÀÁÂÄ àÒÊÒÈÐÄ ÆÇÓÍÇÈÑÈÉs, ÆÇÈÈÑÆÉions, and equipÓÑnt installationÔ Test and adöéÃÉ 

ÆÇÈÉÊÇËËers, ÆÇÓÍÇÈÑÈÉs, and equipÓÑntÔ

îÔ Test insulation resistanÆÑ for eaÆÎ ÀÁÂ eleÓent, ÆÇÓÍÇÈÑÈÉ, ÆÇÈÈÑÆÉinÐ ÓÇÉÇÊ supply, feeder, and 

ÆÇÈÉÊÇË ÆÒÊÆéÒtsÔ

ðÔ Test ÆÇÈÉÒÈéÒty of eaÆÎ ÆÒÊÆéÒtÔ

÷Ô ÀÑÊÒÛå that èÇËÉÏÐÑs at ÀÁÂ loÆÏÉions are àÒÉÎÒÈ 1Å perÆÑÈÉ of ÓÇÉÇÊ naÓÑÍËate rated èÇËÉÏÐÑsÔ If 

outside this ranÐÑ for any ÓÇÉÇÊÄ notify OàÈÑÊ before startinÐ the ÓÇÉÇÊsÃÜÔ

úÔ Test eaÆÎ ÓÇÉÇÊ for proper phase rotationÔ

6Ô ÞÑÊÛÇÊÓ tests aÆÆÇÊæÒnÐ to the InspeÆÉÒÇÈ and Test ÞÊÇÆÑæéÊÑÃ for AdöéÃÉÏíËÑ Speed áÊÒèÑÃ stated in 

NETA AÆÆÑÍÉÏnÆÑ TestinÐ SpeÆÒÛÒÆationÔ ÂÑÊÉÒÛå ÆÇÓÍËÒanÆÑ àÒÉÎ test paraÓÑtersÔ

ýÔ ÂÇÊÊÑÆÉ ÓÏËÛéÈÆtioninÐ units onÌÃÒÉÑÄ àÎÑÊÑ possible, and retest to deÓÇÈÃÉÊÏÉe ÆÇÓÍËÒanÆÑi 

otheràÒÃÑÄ replaÆe àÒÉÎ neà units and retestÔ

þÔ ÞÑÊÛÇÊÓ the folloàÒÈÐ infrared (therÓÇÐÊÏphiÆÜ sÆÏÈ tests and inspeÆÉÒons, and prepare reports:

aÔ Initial Infrared SÆÏÈÈÒÈÐÚ After Substantial ÂÇÓÍËÑÉion, but not ÓÇÊÑ than 6Å days after 

Final AÆÆÑÍÉÏnÆÑÄ perforÓ an infrared sÆÏÈ of eaÆÎ ÀÁÂÔ ReÓÇèÑ front panels so öÇÒÈÉs 

and ÆÇÈÈÑÆÉions are aÆÆÑssible to portable sÆÏÈÈÑÊÔ

bÔ FolloàÌéÍ Infrared SÆÏÈÈÒÈÐÚ ÞÑÊÛÇÊÓ an additional folloàÌéÍ infrared sÆÏÈ of eaÆÎ ÀÁÂ 

11 ÓÇÈÉÎÃ after date of Substantial ÂÇÓÍËÑÉionÔ
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ÆÔ InstruÓÑÈÉÃ and EquipÓÑnt: Use an infrared sÆÏÈÈÒÈÐ deèÒÆÑ desiÐÈÑæ to ÓÑÏÃéÊÑ 

teÓÍÑrature or to deteÆt siÐÈÒÛÒÆÏnt deèÒÏÉions froÓ norÓÏË èÏËéÑÃÔ ÞÊÇèÒæÑ ÆÏËÒbration 

reÆÇÊæ for deèÒÆÑÔ

üÔ Test and adöéÃÉ ÆÇÈÉÊÇËÃÄ reÓÇÉÑ ÓÇÈÒÉorinÐÄ and safetiesÔ ReplaÆe daÓÏÐÑd and ÓÏËÛéÈÆtioninÐ 

ÆÇÈÉÊÇËÃ and equipÓÑntÔ

FÔ ÀÁÂÃ àÒËË be ÆÇÈÃÒæÑÊÑæ defeÆÉièÑ if they do not pass tests and inspeÆÉÒonsÔ

çÔ ÞÊÑÍÏÊÑ test and inspeÆÉÒon reports, inÆËéæÒnÐ a ÆÑÊÉÒfied report that identifies the ÀÁÂ and desÆÊÒíÑÃ 

sÆÏÈÈÒÈÐ resultsÔ InÆËéæÑ notation of defiÆÒenÆÒÑÃ deteÆted, reÓÑæÒal aÆÉÒon taõÑÈÄ and obserèÏÉÒÇÈÃ ÓÏæÑ 

after reÓÑæÒal aÆÉÒonÔ

3.6 STARTUP SERVICE

AÔ EnÐÏÐÑ a faÆÉÇÊåÌÏuthoriïÑæ serèÒÆÑ representatièÑ to perforÓ startup serèÒÆÑÔ

1Ô ÂÇÓÍËÑÉe installation and startup ÆÎÑÆõÃ aÆÆÇÊæÒnÐ to ÓÏÈéÛÏÆturerùÃ àÊÒÉÉÑÈ instruÆÉÒonsÔ

3.7 ADJUSTING

AÔ ÞÊÇÐÊÏÓ ÓÒÆÊÇÍÊÇÆessors for required operational sequenÆÑÃÄ status indiÆÏtions, alarÓs, eèÑÈÉ reÆÇÊæÒÈÐÄ 

and display featuresÔ ÂËÑÏÊ eèÑÈÉÃ ÓÑÓÇÊå after final aÆÆÑptanÆÑ testinÐ and prior to Substantial 

ÂÇÓÍËÑÉionÔ

ÝÔ Set fieldÌÏdöéÃÉÏíËÑ sàÒÉÆÎÑÃÄ aueÒËÒary relays, tiÓeÌæÑËÏå relays, tiÓers, and oèÑÊËÇÏæÌÊÑlay piÆõéÍ and trip 

ranÐÑÃÔ

ÂÔ AdöéÃÉ the trip settinÐÃ of instantaneousÌÇÈËå ÆÒÊÆéÒt breaõÑÊÃ and therÓÏlÌÓÏÐÈÑÉÒÆ ÆÒÊÆéÒt breaõÑÊÃ àÒÉÎ 

adöéÃÉÏíËe, instantaneous trip eleÓentsÔ Initially adöéÃÉ to 6 tiÓes the ÓÇÉÇÊ naÓÑÍËate fullÌËÇÏd aÓÍÑÊÑs 

and atteÓÍÉ to start ÓÇÉÇÊÃ seèÑÊÏË tiÓes, alloàÒÈÐ for ÓÇÉÇÊ ÆÇÇËÌæÇàÈ betàÑÑÈ startsÔ If trippinÐ oÆÆéÊÃ 

on ÓÇÉÇÊ inrush, adöéÃÉ settinÐÃ in inÆÊÑÓents until ÓÇÉÇÊÃ start àÒÉÎÇéÉ trippinÐÔ áÇ not eeÆÑÑd þ tiÓes the 

ÓÇÉÇÊ fullÌËÇÏd aÓÍÑÊÑs (or 11 tiÓes for NEâN ÞÊÑÓÒéÓ EffiÆÒent ÓÇÉÇÊÃ if required)Ô Where these 

ÓÏeÒÓuÓ settinÐÃ do not alloà startinÐ of a ÓÇÉÇÊÄ notify OàÈÑÊ before inÆÊÑÏsinÐ settinÐÃÔ

áÔ Set the taps on reduÆÑæÌèÇËtaÐÑ autotransforÓer ÆÇÈÉÊÇËËersÔ

EÔ Set fieldÌÏdöéÃÉÏíËÑ ÆÒÊÆéÒtÌíÊÑÏõÑÊ trip ranÐÑÃ as speÆÒÛÒÑd in SeÆÉÒÇÈ î1Åúýð ÿ"èÑÊÆéÊÊÑÈÉ ÞÊÇÉÑÆÉÒèÑ 

áÑèÒÆÑ ÂÇÇÊæÒÈÏÉÒon StudyÔÿ

FÔ Set fieldÌÏdöéÃÉÏíËÑ pressure sàÒÉÆÎÑÃÔ

3.8 PROTECTION

AÔ TeÓÍÇÊÏry HeatinÐÚ Apply teÓÍÇÊÏry heat to ÓÏÒÈÉain teÓÍÑrature aÆÆÇÊæÒnÐ to ÓÏÈéÛÏÆturerùÃ àÊÒÉÉÑÈ 

instruÆÉÒons until ÆÇÈÉÊÇËËers are ready to be enerÐÒïed and plaÆÑd into serèÒÆÑÔ

ÝÔ ReplaÆe ÀÁÂÃ àÎÇÃÑ interiors haèÑ been eeÍÇÃÑæ to àÏÉÑÊ or other liquids prior to Substantial ÂÇÓÍËÑÉionÔ
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3.9 DEMONSTRATION

AÔ EnÐÏÐÑ a faÆÉÇÊåÌÏuthoriïÑæ serèÒÆÑ representatièÑ to train OàÈÑÊùÃ ÓÏÒÈÉenanÆÑ personnel to adöéÃÉÄ 

operate, reproÐÊÏÓÄ and ÓÏÒÈÉain ÀÁÂÃÔ

END OF SECTION
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SECTION 26 44 4�

LIGHTNING PROTECTION FOR STRUCTURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes lightning protection system for ordinary structures.

B. Section includes lightning protection system for the following:

1. Ordinary structures.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings:

1. Include layouts of the lightning protection system, with details of the components to be used 

in the installation.

2� In�	
�� ra��r� lo�lions needed for the installation of �c��
�lc���

3� D�l�	s of air tert�nals, g�c
�� rods, g�c
�� ring�� �c��
�lc� supports, spli���� and 

tert�nations, in�	
��ng �c���lt��l requiretents�

�� In�	
�� roof atta��t��l details, �cc����led r�l� roof installation�

5� C	�
	ations required by NF�� 7�� for bonding of t�ll bodies�

1.4 IN������ �!�L SUBMITTALS

A� Ccc����l�on D�r��g�# L�g�l��ng prote�lion systet Shop D�r��g�� drar� to s�	�� on r���� the 

follor��g itets are shor� and �cc����led r�l� ea�� other, using input frot installers of the itets 

in$c	$��#

1� L�g�l��ng prote�lion �%	�ng atta��t��l� to roofing systet� and a���ssories�

2� L�g�l��ng prote�lion stri&� tert�nation de$��� atta��t��l to roofing systet�� �cc����led 

r�l� the roofing systet t�
m�turer�

3� L�g�l��ng prote�lion systet �ct'c���ls penetrating roofing and tc��l
�� prote�lion 

systet� and systet �ct'c���ls, �cc����led r�l� the roofing systet t�
m�turer�

(� Q
	�m��ation Dl# For Installer�

C� ��c�
�l C��l�m��l��# For ea�� type of roof adhesi$� for atta����g the roof)tc
�l�� air tert�nal 

asset%	��s, appro$�� by the roofing)tlerial t�
m�turer�

D� Field quality)�c�l�c	 reports�
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1.5 CLOSEOUT SUBMITTALS

A� *��l��n�� Dl# For lig�lning prote�lion systet to in�	
�� in t��lenan�� t�
	s�

1� In addition to itets spe��m��d in Se�l�c� �07�23 +,'��l�c� and *��l��n�� Dl�+ in�	
�� 

the follor��g#

a� D�t����c��� site plan shor��g dit����c��d route of the g�c
�� loop �c��
�lc� and 

the g�c
�� rod lo�lions� Cct'	� r�l� requiretents of Se�l�c� �07�3- +��c.��l 

Re�c�� Dc�
t��l��+

b� A systet testing and inspe�l�on re�c��� listing the results of inspe�l�ons and g�c
�� 

resistan�� tests, as re�cttended by NF�� 7��� AnneA D�

(� Cct'	�lion C��l�m��l�#

1�  L�/ *�l�� C��l�m��l��

1.6 QUALITY ASSURANCE

A� Installer Q
	�m��ations:  L�/ *�l�� Installer�

PART 2 - PRODUCTS

2.1 MANU��6TURERS

A� *�
m�l
��rs: Sub.��l to �ct'	�an�� r�l� requiretents, pro$��� produ�l� by one of the follor��g#

1� ERIC, International Cc�'c�l�c��

2� Harg�� L�g�l��ng 8 G�c
����g�

3� Heary (�c�� L�g�l��ng ��cl��l�on Cc� In��

�� Thot'�c� L�g�l��ng ��cl��l�on, In��

5� V:C L�g�l��ng ��cl��l�on, In��

2.2 PER�����!6; REQUIREMENTS

A� NF�� L�g�l��ng ��cl��l�on Standard: Cct'	� r�l� NF�� 7�� requiretents for C	�� II building��

(� L�g�l��ng ��cl��l�on Cct'c���l�� D�$����� and A�����c����# L��l�� and labeled by a qualified 

testing ag���� as �ct'	��ng r�l� UL -<� and t�&�� for intended lo�lion and appli�ation�

2.3 MATERIALS

A� Air Tert�nals:

1�  Alut��
t unless otherr��� indi�ted�

2�  5=�)���� (16)tt> diat�ter by 12 in���� (3�5 tt> long�

3�  Rounded tip�

��  Threaded base support�

(� C	�� II *�� Cc��
�lc��#

1� Alut��
t: 1-2���� ����
	ar t�	s in diat�ter�
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C� Se�c���� Cc��
�lc��#

1�  Alut��
t: �0���� ����
	ar t�	s in diat�ter�

D� Cc��
�lc� Spli��� and Cc����lc��# Cct'�����c� fitting� that are installed r�l� hydrauli�ally 

operated tools, or eAcl���ti� r�	��� appro$�� for use r�l� the �	�� type�

PART 3 - EXECUTION

3.1 INSTALLATION

A� Install lig�lning prote�lion �ct'c���ls and systet� a��c���ng to NF�� 7���

(� Install �c��
�lc�� r�l� dire�l paths frot air tert�nals to g�c
�� �c����lions� A$c�� bends less than 

-� deg���� and � in���� (2�3 tt> in radius and narror loops�

C� Cc���	 �c��
�lc�� r�l��� nort	 $��r frot eAl���or lo�lions at g��� r�l��� 2�� feet (6� t> of 

building� Cct'	� r�l� requiretents for �c���led systet� in NF�� 7���

1� Roof penetrations required for dor� �c��
�lc�� and �c����lions to stru�l
�	)�teel 

frat�rc�& shall be t�� using listed throug�)�ccm fitting and �c����lor asset%	��s r�l� 

solid rods and appropriate roof flashing�� Use tl�rials appro$�� by the roofing 

t�
m�turer for the purpose� Cc�mc�t to the t�l�c�� and tl�rials required at roofing 

penetrations of the lig�lning prote�lion �ct'c���ls to ensure �ct'libility r�l� the roofing 

spe��m��ations and r���l��

2� Install �c��
�l r���� ne������ to �ct'	� r�l� �c��
�lc� �c���lt��l requiretents�

3� Air Tert�nals on Sing	�)�	� *�t%��� Roofing# Cct'	� r�l� adhesi$� t�
m�turer?� 

r��ll�� instru�l�ons�

D� G�c
�� Ring Ele�trode: The �c��
�lc� shall be not less than the t��)��@e lig�lning �c��
�lc��

3.2 CONNECTIONS

A� Abo$�g�c
�� �c���led �c����lions, and �c����lions in earth or �c����le, shall be done by 

eAcl���ti� r�	�� or by hig�)�ct'��ssion fitting� listed for the purpose�

(� Abo$�g�c
�� eA'c��� �c����lions shall be done using the follor��g types of �c����lors, listed and 

labeled for the purpose:  hig� �ct'�����c��

C� (c����g Straps and J
t'���# Install in lo�lions a���ssible for inspe�l�on and t��lenan��� eA��'l 

r���� routed throug� short lengl�� of �c��
�l�

1� (c����g to Stru�l
��# (c�� straps dire�lly to basi� stru�l
��� ta&��g ��� not to penetrate 

any ad.�ent parts�

2� (c����g to Equipt�nt *c
�l�� on V�%�l�c� Isolation Hang��� and Supports: Install 

bonding so $�%�l�on is not transt�lted to rig��	� tc
�l�� equipt�nt�

3.3 CORROSION PROTECTION

A� Dc not �ct%��� tl�rials that �� fort an ele�trolyti� �c
'	� that r�		 a���lerate �c��c��c� in the 

presen�� of tc��l
�� unless tc��l
�� is pert��ntly eA�	
��d frot .
��l�on of su�� tl�rials�
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(� Use �c��
�lc�� r�l� prote�li$� �cl�ng� r���� �c���l�ons rc
	� �
�� deterioration or �c��c��c� of 

�c��
�lc���

3.4 � ;EH QUALITY CONTROL

A� Spe��	 Inspe�l�c��#  Engg� a qualified spe��	 inspe�lc� to perfort the follor��g spe��	 

inspe�l�ons:

1�

2� ���mc�t inspe�l�ons to obtain an L�/ ���l�fi�l�c��

(� ���'�� test and inspe�l�on reports and ���l�fi�l���

END O� SECTION
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SECTION 26 5K KR

LED INTERIOR LIGHTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Interior solidSTUWUX luZ[naires that use \]^ te_`abdoofh

jh \[o`U[no finUpqX supportsh

uh Standby EZXqoXn_f vbwXq supplies for indix[dual luZ[naires

yh Related RequireZents:

1h Se_U[ba jz {| ju }\[o`U[ao ~baUqbd ^Xx[_XT} for autoZWti_ _baUqbd of lio`Uino� in_dp�[no tiZe 

sw[U_`XT� photoele_Uq[_ relays, o__p�Wa_y sensors, and ZpdUipole lio`Uino relays and 

_baUW_torsh

jh Se_U[ba jz {| uz }�UWa�WdbaX �pdU[�qXTXU �b�pdWq ^[ZZ[no ~baUqbdT} for ar_`[Ue_UpqWd 

diZZino systeZT and for fluores_XaU diZZino _baUqbdT w[U` diZZino ballasts spe_[�[Xd in 

interior lio`Uino Se_U[baTh

uh Se_U[ba jz {| �u }�XdWfSyWTX� \[o`U[no ~baUqbdT} for ZWapWd or prooqWZZWble _baUqbd 

systeZT w[U` lowSxbdUWoX _baUqbd w[q[ao or data _bZZpa[_WU[ba _[q_p[tsh

1.3 DE������ONS

Ah ~~�� ~bqqXdWUed _bdbq teZ�Xratureh

yh ~��� ~bdbq Renderino Indenh

~h FinUpqX� See }\pZ[aW[reh}

^h Iv� International vqbUX_U[on or InoqXTT vqbUX_U[on Ratinoh

Eh \]^� \[o`USXZ[UU[ao diodeh

Fh \pZXa� �XWTpqX� output of laZ� and luZ[naire, or bothh

�h \pZ[aWire: ~bZ�dXUe lio`Uino unit, in_dp�[no laZ�� refle_tor, and housinoh

1.4 ACTION SUBMITTALS

Ah vqb�p_U ^WUW� For ea_` type of produ_Uh

1h ArranoX in order of luZ[naire desioaWU[onh

jh In_dp�X data on features, a__Xssories, and finishesh
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uh In_dp�X physi_Wd des_q[�U[on and diZXaT[baT of luZ[nairesh

�h In_dp�X eZXqoXn_f lio`Uino units, in_dp�[no batteries and _`WqoXqTh

�h In_dp�X life, output (luZXaT� ~~�� and ~���� and enerof effi_[en_f datah

6h v`bUbZXUri_ data and ad�pTUZXnt fa_UbqT based on laboratory tests, _bZ�df[no w[U` IESNA 

\[o`U[no �XWTpqXZXaUs Testino and ~Wd_pdation �p[�XT� of ea_` lio`Uino finUpqX typeh The 

ad�pTUZXnt fa_UbqT shall be for laZ�T and a__Xssories identi_Wd to those indi_Wted for the 

lio`Uino finUpqX as applied in this vqb�X_Uh  Report data _bZ�d[ant w[U` IES \�S�| and IES 

\�S�{h Only Absolute v`bUbZXUry is a__Xptableh

ah �Wap�W_UpqXrs� ~XqU[�[ed ^WUW� v`bUbZXUri_ data _XqU[fied by ZWap�W_turer�T laboratory 

w[U` a _pqqXaU a__qXditation under the National �bdpaUWqf \W�bqWUory A__qX�[Uation 

vqboqWZ for Enerof Effi_[ent \[o`U[no vqb�p_UT (N�\�v)h

yh Shop ^qWw[aoT� For nonstandard or _pTUbZ luZ[nairesh

1h In_dp�X plans, elexWtions, se_U[baT� and ZbpaU[no and atta_`ZXaU detailsh

jh In_dp�X details of luZ[naire asseZ�d[Xsh Indi_WUe diZXaT[baT� wX[o`UT� loads, required 

_dXWran_XT� ZXU`b� of field asseZ�df� _bZ�baXaUs, and lo_WUion and si�X of ea_` field 

_baaX_Uionh

uh In_dp�X diaoqWZs for powXq� sioaWd� and _baUqbd w[q[aoh

~h \]]^ SubZ[UUals:

1h vqb�p_U ^WUW for ~qX�[U IE� �hj� For paints and _bWU[noT, do_pZXaUation in_dp�[no printed 

stateZent of ��~ _baUXaUh

jh \W�bqWUory Test Reports for ~qX�[U IE� �hj� For paints and _bWU[noT, do_pZXaUation indi_Wtino 

that produ_UT _bZ�df w[U` the testino and produ_U requireZents of the ~Wd[�bqa[a ^X�WqUZXnt 

of vp�d[_ Health�T }�UWa�Wq� �XU`b� for the Testino and ExWdpWtion of �bdWU[de OroWa[_ 

~`XZ[_al EZ[TT[baT froZ Indoor Sour_XT Usino Enx[qbaZXntal ~`WZ�XqTh}

^h SaZ�dXT� For ea_` luZ[naire and for ea_` _bdbq and tenUpqX w[U` standard fa_UbqfSWpplied finishh

Eh SaZ�dXT for Initial Sele_Uion: For ea_` type of luZ[naire w[U` _pTUbZ fa_UbqfSWpplied finishesh

1h In_dp�X SaZ�dXT of luZ[naires and a__Xssories inxbdx[no _bdbq and finish sele_Uionh

Fh SaZ�dXT for �Xq[�[_Wtion: For ea_` type of luZ[naireh

1h In_dp�X SaZ�dXT of luZ[naires and a__Xssories to xXq[�f finish sele_Uionh

�h vqb�p_U S_`X�pdX� For luZ[naires and laZ�Th Use saZX desioaWU[ons indi_Wted on ^qWw[aoTh

1.5 IN����������L SUBMITTALS

Ah ~bbq�[aWU[on ^qWw[aoT� Refle_ted _X[dino plan(s) and other details, drawa to s_WdX� on w`[_` the 

follow[ao iteZs are showa and _bbq�[aWUed w[U` ea_` other, usino input froZ installers of the iteZs 

inxbdxX��

1h \[o`U[no luZ[nairesh

jh Suspended _X[dino _bZ�baXaUsh

uh vWqU[U[ons and Z[dlwbq  that penetrate the _X[dino or enUXa� to w[U`[a 1j in_`XT (u{{ ZZ� of 

the plane of the luZ[nairesh

�h Stru_UpqWd ZXZ�Xrs to w`[_` equipZXnt and or luZ[naires w[dd be atta_`X�h

�h Initial a__Xss Zb�pdXT for a_bpTU[_al tile, in_dp�[no si�X and lo_WUionsh

6h IteZT penetratino finished _X[dino� in_dp�[no the follow[ao�

ah Other luZ[nairesh

bh Air outlets and inletsh

_h Spea XqTh

dh Sprin dXqTh



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

LED INTERIOR LIGHTING 26 51 19 - 3

eh A__XTT panelsh

fh ~X[d[noSZbpaUX� pro�X_Uorsh

oh

�h �bd�[aoTh

yh �pWd[�[_ation ^WUW� For testino laboratory prox[�[ao photoZXUri_ data for luZ[nairesh

~h SeisZ[_ �pWd[�[_ation ~XqU[�[_WUXT� For luZ[naires, a__Xssories, and _bZ�baXaUs, froZ ZWap�W_turerh

1h yWT[T for ~XqU[�[_WU[ba� Indi_WUe w`XU`Xq w[U`TUWa� _XqU[fi_WU[ba is based on a_UpWl test of 

asseZ�dX� _bZ�baXaUs or on _Wd_ulationh

jh ^[ZXaT[baX� Outline ^qWw[aoT of EquipZXnt Unit: Identify _XaUXr of oqWx[Uf and lo_WUe and 

des_q[�X ZbpaU[no and an_`bqWoX prox[T[baTh

^h ^XUW[ded des_q[�U[on of equipZXnt an_`bqWoX dex[_Xs on w`[_` the _XqU[fi_WU[ba is based and their 

installation requireZentsh

Eh vqb�p_U ~XqU[�[_WUXT� For ea_` type of luZ[naireh

Fh vqb�p_U Test Reports: For ea_` luZ[naire, for tests perforZX� by ZWap�W_turer or a qualified testino 

aoXa_f holdino N�\�v a__qXditationh

�h SaZ�dX wWqqWaUfh

1.6 CLOSEOUT SUBMITTALS

Ah Operation and �W[aUXaWn_X ^WUW� For luZ[naires and lio`Uino systeZT to in_dp�X in operation and 

ZW[aUenan_X ZWapWdsh

1h vqbx[�X a list of all laZ� types \]^ �b�pdXT and \]^ ^q[xXqT used on vqb�X_U¡ use ANSI and 

ZWap�W_turers� _b�XTh

1.7 MAINTENANCE MATERIAL SUBMITTALS

Ah Furnish enUqW ZWUXrials that ZWU_h produ_UT installed and that are pa_ WoXd w[U` prote_UixX _bxXq[ao 

for storaoX and identified w[U` labels des_q[�[ao _baUXaUs _[U[no lio`Uino finUpqX typesh

1h \WZ�T� j for exXqf 1{{ of ea_` type and ratino installedh Furnish at least one of ea_` typeh

jh ^[��pTXqT and \XaTXT� One for exXqf 1{{ of ea_` type and ratino installedh Furnish at least one 

of ea_` typeh

uh �db�XT and �pWq�T� One for exXqf j{ of ea_` type and ratino installedh Furnish at least one of 

ea_` typeh

1.8 QUALITY ASSURANCE

Ah \pZ[aWire v`bUbZXUri_ ^WUW Testino \W�bqWUory �pWd[�[_ations: \pZ[aWire ZWap�W_turer�T laboratory 

that is a__qXdited under the N�\�v for Enerof Effi_[ent \[o`U[no vqb�p_UTh

yh \pZ[aWire v`bUbZXUri_ ^WUW Testino \W�bqWUory �pWd[�[_ations: vqbx[�X� by an independent aoXa_f� 

w[U` the en�Xq[Xn_X and _W�W�[lity to _ba�p_U the testino indi_Wted, that is an NRT\ as defined by 

OSHA in j| ~¢� 1|£{h�� a__qXdited under the N�\�v for Enerof Effi_[ent \[o`U[no vqb�p_UT� and 

_bZ�df[no w[U` the appli_able IES testino standardsh
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~h vqbx[�X luZ[naires froZ a sinodX ZWap�W_turer for ea_` luZ[naire typeh

^h Ea_` luZ[naire type shall be binned w[U`[a a threeSTUXp �W_��WZ Ellipse to ensure _bdbq _baT[TUXa_f 

aZbao luZ[nairesh

Eh �b_ p�T� For interior lio`Uino luZ[naires in rooZ or Zb�pdX Zb_ p�T� _bZ�dXte w[U` powXq and 

_baUqbd _baaX_Uionsh

1h Obtain Ar_`[UX_t�T approxWd of luZ[naires in Zb_ p�T before startino installationsh

jh �W[aUW[n Zb_ p�T durino _baTUqp_U[on in an undisturbed _ba�[U[on as a standard for �p�o[ao 

the _bZ�dXted Wor h

uh ApproxWd of Zb_ p�T does not _baTU[UpUe approxWd of dex[WUions froZ the ~baUqW_U ^b_pZXaUT 

_baUW[ned in Zb_ p�T unless Ar_`[UX_t spe_[�[_ally approxXT su_` dex[WUions in wq[U[aoh

�h Sub�X_U to _bZ�d[an_X w[U` requireZents, approxX� Zb_ p�T ZWf be_bZX part of the 

_bZ�dXted Wor  if undisturbed at tiZe of Substantial ~bZ�dXUionh

1.9 DELIVERY¤ STORAGE¤ AND HANDLING

Ah vqbUX_U finishes of en�bTX� surfa_XT by applyino a strippable, teZ�bqWry prote_UixX _bxXq[ao before 

shippinoh

1.10 WARRANTY

Ah Warranty: �Wap�W_UpqXr and Installer aoqXX to repair or repla_e _bZ�baXaUs of luZ[naires that fail in 

ZWUXrials or wbq ZWaT`[� w[U`[a spe_[�[Xd wWqqWaUf periodh

yh Warranty vXq[b��  FixX year(s) froZ date of Substantial ~bZ�dXUionh

PART 2 - PRODUCTS

2.1 PER������¥¦ REQUIREMENTS

Ah SeisZ[_ vXq�bqZWa_X: \pZ[aWires shall w[U`TUWa� the effe_Us of earthqua X ZbU[ons deterZined 

a__bq�[no to AS~]§�]� �h

yh SeisZ[_ vXq�bqZWa_X: \pZ[aWires and laZ�T shall be labeled x[�qWU[on and sho_  resistanth

1h The terZ }w[U`TUWa�} ZXWaT }U`X luZ[naire w[dd reZW[n in pla_X w[U`bpU separation of any 

parts w`Xa sub�X_UXd to the seisZ[_ for_XT spe_[�[Xd and the luZ[naire w[dd be fully operational 

durino and after the seisZ[_ exXaUh}

2.2 LUMINAIRE REQUIREMENTS

Ah Ele_tri_Wd ~bZ�baXaUT� ^Xx[_XT� and A__XTTbq[XT� \[TUX� and labeled as defined in NFv� �{� by a 

qualified testino aoXa_f� and ZWq X� for intended lo_WUion and appli_ationh

yh NRT\ ~bZ�d[an_X� \pZ[aWires for ha�Wq�bpT lo_WUions shall be listed and labeled for indi_Wted _dWTT 

and dix[T[ba of ha�Wq� by an NRT\h

~h F� �db�Wd ~bZ�d[an_X� \pZ[aWires for ha�Wq�bpT lo_WUions shall be listed and labeled for indi_Wted 

_dWTT and dix[T[ba of ha�Wq� by F� �db�Wdh
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^h Re_XTTX� FinUpqXT� ~bZ�df w[U` NE�� \] �h

Eh ypd� shape _bZ�df[no w[U` ANSI ~�|h£h

Fh \WZ� base _bZ�df[no w[U` ANSI ~�£hz£ or IE~ 6{{z£S£� w`XqX eZ�dbf[no unixXqTWd base or ZbpaUh 

�h ~�� of Z[a[ZpZ �{h ~~� of u�{{ ¨h

Hh \�{ rated laZ� life of �{�{{{ hoursh

Ih \WZ�T diZZable as indi_Wted or {h� to 1{{ per_XaU of ZWn[ZuZ lio`U output, x[W {S£{ �^~ _baUqbd 

sioaWd or, w`XqX indi_Wted, ^[o[UWd ^[ZZ[no ~baUqbd SioaWdh

©h Field Repla_eable drixXqh

¨h NoZ[aWd Operatino �bdUWoX�  UnixXqTWd xbdUWoX 1j{ � a_ or j�� � a_ unless s_`X�pdX� differentlyh

1h \XaT Thi_ aXss: At least {h£j� in_` (uh£�� ZZ� Z[a[ZpZ unless otherw[TX indi_Wtedh

\h HousinoT�

1h HydroforZX�� _WTU or enUqp�X�SWluZ[apZ housino and heat sin  suitable for the enx[qbaZXnth

jh Anodi�X� or pow�XqS_bWU finishh

2.3 LED LAMPS AND DRIVERSª

Ah �[a[ZpZ ~�� RaS �j or as spe_[�[Xdh 

yh \pZXa output shall be \pZ[aWire \pZXaT or ^Xd[xXqXd \pZXaTh Sour_X luZXaT shall not be usedh

~h Ea_` luZ[naire type shall be binned w[U`[a a threeSTUXp �W_��WZ Ellipse to ensure _bdbq _baT[TUXa_f 

aZbao luZ[nairesh

^h \]^ Rated life \�{ of �{�{{{ hours per (IES \�S�{�h \pZ[aWire shall ZW[aUain \]^ operatino 

teZ�Xrature to a_`[XxX this ratino per T�Sj£h 

Eh Fli_ Xq� No x[T[�dX or dete_table fli_ Xr, operatino on all diZZed intensitiesh

Fh ^[ZZ[no drixXqT shall be _bZ�WUible w[U` the _baUqbd ZXU`b� showa on the draw[aoTh All diZZed 

drixXqT shall use {S£{x�_ _baUqbd unless spe_[�[Xd differentlyh �[a[ZpZ lexXd as s_`X�pdX�h

�h Inrush _pqqXaU shall be reported and the lio`Uino _baUqbdT ad�pTUX� for inrush of \]^ produ_U suppliedh

Hh TH^� TH^ shall not en_XXd �{«h 

Ih �[a[ZpZ drixXq effi_[en_f shall be �u«h 

©h  \]^ Zb�pdX shall be repla_eable in the field usino Zb�pdXT w[U` dio[Ually tra_Xable ZWU_hino 

Zb�pdXTh 
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¨h \pZ[aWire shall be NRT\ \[TUX� at intended operatino teZ�Xratureh

\h v`bUbZXUry shall be ZXWTpqX� or absolute photoZXUryh ^Xq[xX� or _Wd_ulated photoZXUry shall not be 

prox[�X� for _baT[�XqWUionh

�h ApproxX� �Wap�W_UpqXrsS ^q[xXqT

1h �XaXqWd Ele_tri_h

jh v`[d[�Th

uh OsraZ § SylxWa[Wh

�h \pUqba

�h Eldo\]^

6h ThoZWT Resear_`

Nh ApproxX� �Wap�W_UpqXrsS \]^T

1h �XaXqWd Ele_tri_

jh v`[d[�T

uh OsraZ

�h ~qXX

�h ¬[_WUb

6h Ni_`[W

Oh ApproxX� �Wap�W_UpqXrs for \pZ[aWires shall be as s_`X�pdX�h

2.4 MATERIALS

Ah �XUWd vWqUT�

1h Free of burrs and sharp _bqaXqT and edoXTh

jh Sheet ZXUWl _bZ�baXaUs shall be steel unless otherw[TX indi_Wtedh

uh ForZ and support to prexXaU wWq�[ao and saoo[aoh

yh ^bbqT� FraZXT� and Other Internal A__XTT� SZbbU` operatino� free of lio`U lea WoX under operatino 

_ba�[U[ons, and desioaX� to perZ[U relaZpino w[U`bpU use of toolsh ^XT[oaX� to prexXaU doors, fraZXT� 

lenses, diffusers, and other _bZ�baXaUs froZ fallino a__[dentally durino relaZpino and w`Xa se_pqX� 

in operatino positionh

~h ^[��pTXqT and �db�XT�

1h A_qfd[_ ^[��pTXqT� One hundred per_XaU x[qo[a a_qfd[_ plasti_, w[U` hio` resistan_X to 

yellow[ao and other _`WaoXT due to ao[ao� en�bTpqX to heat, and U� radiationh

jh �dWTT� Annealed _qfTUWd odWTT unless otherw[TX indi_Wtedh

uh \XaT Thi_ aXss: At least {h£j� in_` (uh£�� ZZ� Z[a[ZpZ unless otherw[TX indi_Wtedh

^h HousinoT�

1h HydroforZX�� _WTU or enUqp�X�SWluZ[apZ housino and heat sin  suitable for the enx[qbaZXnth

jh Anodi�X� or pow�XqS_bWU finishh

Eh Fa_UbqfS���d[Xd \W�Xds: ~bZ�df w[U` U\ 1�|�h In_dp�X re_bZZended laZ�T and line wWUUWoXh 

\b_WUe labels w`XqX they w[dd be readily x[T[�dX to serx[_X personnel, but not seen froZ norZWd 

x[Xw[ao anodXT w`Xa laZ�T are in pla_Xh

1h \W�Xd shall in_dp�X the follow[ao laZ� _`WqW_teristi_T�

ah }�E ON\®} and in_dp�X spe_[�[_ laZ� typeh

bh \WZ� diaZXter, shape, si�X� wWUUWoX, and _bWU[noh

_h ~~� and ~�� for all luZ[nairesh
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2.5 METAL ����¯°¦¯

Ah �Wq[WU[ons in finishes are una__Xptable in the saZX pie_Xh �Wq[WU[ons in finishes of ad�b[a[no 

_bZ�baXaUs are a__Xptable if they are w[U`[a the ranoX of approxX� SaZ�dXT and if they _Wa be and 

are asseZ�dX� or installed to Z[a[Z[�X _baUqWTUh

2.6 LUMINAIRE ��±�²�¦ SUPPORT COMPONENTS

Ah ~bZ�df w[U` requireZents in Se_U[ba jz {� j| }³WaoXqT and Supports for Ele_tri_Wd SysteZT} for 

_`WaaXd and anodX iron supports and nonZXUWlli_ _`WaaXd and anodX supportsh

yh SinodXS�UXZ HanoXqT� 1§jS[a_` (1uSZZ� steel tubino w[U` sw[xXd ball fittinoT and _X[dino _Wab�fh 

Finish saZX as luZ[naireh

~h Wires: AST� A 6�£§� 6�£ �� ~dWTT u� soft teZ�Xr, �[a_S_oated steel, 1j oWpoX (jhz� ZZ�h

^h Rod HanoXqT� u§£zS[a_` (�SZZ� Z[a[ZpZ diaZXter, _W�Z[uZS�dWUX�� threaded steel rodh

Eh Hoo  HanoXqT� InteoqWUed asseZ�df ZWU_hed to luZ[naire, line xbdUWoX, and equipZXnt w[U` threaded 

atta_`ZXaU� _bq�� and lo_ [aoSUype pluoh

2.7 GENERAL REQUIREMENTS ��� EMERGENCY LIGHTING

Ah Ele_tri_Wd ~bZ�baXaUT� ^Xx[_XT� and A__XTTbq[XT� \[TUX� and labeled as defined in NFv� �{� by a 

qualified testino aoXa_f� and ZWq X� for intended lo_WUion and appli_ationh

yh NRT\ ~bZ�d[an_X� Fabri_WUe and label eZXqoXn_f lio`Uino units, en[U sioaT� and batteries to _bZ�df 

w[U` U\ |j�h

~h ~bZ�df w[U` NFv� �{ and NFv� 1{£h

^h ~bZ�df w[U` NE�� \] � for re_XTTX� luZ[nairesh

Eh Internal Type EZXqoXn_f vbwXq Unit: SelfS_baUWined, Zb�pdWq� batteryS[axXqUXq unit, fa_Ubqf ZbpaUX� 

w[U`[a luZ[naire body and _bZ�WUible w[U` \]^ lio`U sour_X and drixXq� in_dp�[no diZZino drixXqh

1h EZXqoXn_f ~baaX_U[on: Operate luZ[naire _baU[apbpTdf at an output of � wWUUT upon loss of 

norZWd powXqh ~baaX_U unsw[U_`X� _[q_p[t to batteryS[axXqUXq unit and sw[U_`X� _[q_p[t to 

luZ[naire ballasth

jh Operation: Relay autoZWti_Wddy turns drixXq§ded Zb�pdX on w`Xa powXqSTp��df _[q_p[t xbdUWoX 

drops to �{ per_XaU of noZ[aWd xbdUWoX or belowh \WZ� autoZWti_Wddy dis_baaX_Us froZ 

battery w`Xa xbdUWoX approa_`Xs deepS�[T_`WroX lexXdh When norZWd xbdUWoX is restored, relay 

dis_baaX_Us laZ�T froZ battery, and battery is autoZWti_Wddy re_`WqoXd and floated on _`WqoXqh

uh Enx[qbaZXntal \[Z[tations: Rate equipZXnt for _baU[apbpT operation under the follow[ao 

_ba�[U[ons unless otherw[TX indi_Wted:

ah AZ�[XaU TeZ�Xrature: \XTT than { deo F or en_XXdino 1{� deo F w[U` an axXqWoX xWdpX 

en_XXdino |� deo  oxXq a j�S`bpq periodh

bh AZ�[XaU StoraoX TeZ�Xrature: Not less than Z[apT � deo F and not en_XXdino 1�{ 

deo F 

_h HuZ[�[Uy: �bqX than |� per_XaU (_ba�XaT[ao�h
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dh Altitude: En_XXdino uu{{ feet 

�h yWUUXry: Sealed, ZW[aUenan_XS�qXX, leadSW_[� typeh

�h ~`WqoXq� Fully autoZWti_� solidSTUWUX, _baTUWaUS_urrent type w[U` sealed powXq transfer relayh

6h InteoqWd SelfS�XTU� Fa_UbqfS[aTUWlled ele_troni_ dex[_X autoZWti_Wddy initiates _b�XSqX´p[red 

test of unit eZXqoXn_f operation at required interxWlsh Test failure is annun_[Wted by an 

inteoqWl audible alarZ and a flashino red \]^h

PART 3 - EXECUTION

3.1 EXAMINATION

Ah EnWZ[ne substrates, areas, and _ba�[U[ons, w[U` Installer present, for _bZ�d[an_X w[U` requireZents 

for installation toleran_XT and other _ba�[U[ons affe_Uino perforZWa_e of the Wor h

yh EnWZ[ne rouo`[aoS[a for luZ[naire to xXq[�f a_UpWl lo_WUions of luZ[naire and ele_tri_Wd _baaX_Uions 

before finUpqX installationh vqb_XX� w[U` installation only after unsatisfa_Uory _ba�[U[ons haxX been 

_bqqX_Uedh

3.2 TEMPORARY LIGHTING

Ah If approxX� by the Ar_`[UX_t, use sele_Ued perZWaXnt luZ[naires for teZ�bqWry lio`Uinoh When 

_baTUqp_U[on is suffi_[XaUly _bZ�dXte, _dXWn luZ[naires used for teZ�bqWry lio`Uino and install new 

laZ�Th

3.3 INSTALLATION

Ah ~bZ�df w[U` NE~� 1h

yh Install luZ[naires lexXd, pluZ�� and square w[U` _X[dinoT and wWddT unless otherw[TX indi_Wtedh

~h Supports:

1h Si�X� and rated for luZ[naire wX[o`Uh

jh Able to ZW[aUain luZ[naire position after _dXWnino and repairh

uh vqbx[�X support for luZ[naire w[U`bpU _WpT[ao defle_tion of _X[dino or wWddh

�h \pZ[aWire ZbpaU[no dex[_Xs shall be _W�W�de of supportino a hori�baUWl for_X of 1{{ per_XaU 

of luZ[naire wX[o`U and xXqU[_al for_X of �{{ per_XaU of luZ[naire wX[o`Uh

^h FlushS�bpaUX� \pZ[aWire Support:

1h Se_pqX� to outlet bonh

jh Atta_`Xd to _X[dino stru_UpqWd ZXZ�Xrs at four points equally spa_X� around _[q_pZferen_X of 

luZ[naireh

uh TriZ rino flush w[U` finished surfa_Xh

Eh WallS�ounted \pZ[aWire Support:

1h Atta_`Xd to stru_UpqWd ZXZ�Xrs or approxX� ba_ Xq plate in wWddT

jh ^b not atta_` luZ[naires dire_Uly to of�TpZ boardh

Fh ~X[d[noS�ounted \pZ[aWire Support:

1h ~X[d[no ZbpaU w[U` four �§ujS[a_`S (�SZZ� diaZXter steel w[qX or air_qWft _W�dX supportsh
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jh ~X[d[no ZbpaU w[U` hoo  ZbpaUh

�h Suspended \pZ[aWire Support:

1h vXa�WaUT and Rods: Where lonoXq than �� in_`XT (1j{{ ZZ�, bra_X to liZit sw[ao[aoh

jh SteZS�bpaUX�� SinodXSa[U \pZ[aWires: Suspend w[U` tw[aSTUXZ hanoXqTh Support w[U` 

approxX� outlet bon and a__Xssories that hold steZ and prox[�X daZ�[ao of luZ[naire 

os_[ddWtionsh Support outlet bon xXqU[_ally to buildino stru_UpqX usino approxX� dex[_Xsh

uh ~baU[apbpT RowT of \pZ[aWires: Use tubino or steZ for w[q[ao at one point and w[qX support 

for suspension for ea_` unit lenoU` of luZ[naire _`WTT[T� in_dp�[no one at ea_` endh

�h ^b not use _X[dino oq[� as support for pendant luZ[nairesh ~baaX_U support w[qXT or rods to 

buildino stru_UpqXh

Hh ~X[d[noS�ridS�ounted \pZ[aWires:

1h Se_pqX to any required outlet bonh

jh Se_pqX luZ[naire to the luZ[naire openino usino approxX� fasteners in a Z[a[ZpZ of four 

lo_WUions, spa_X� near _bqaXqT of luZ[naireh

uh Use approxX� dex[_Xs and support _bZ�baXaUs to _baaX_U luZ[naire to _X[dino oq[� and 

buildino stru_UpqX in a Z[a[ZpZ of four lo_WUions, spa_X� near _bqaXqT of luZ[naireh

Ih ~bZ�df w[U` requireZents in Se_U[ba jz {� 1| }\bwS�bdUWoX Ele_tri_Wd vbwXq ~ba�p_UbqT and 

~W�dXT} for w[q[ao _baaX_Uionsh

3.4 IDENTI�ICATION

Ah Identify systeZ _bZ�baXaUs, w[q[ao� _W�d[no� and terZ[nalsh ~bZ�df w[U` requireZents for 

identifi_WU[ba spe_[�[Xd in Se_U[ba jz {� �u }��XaU[�[_ation for Ele_tri_Wd SysteZTh}

3.5 ��¦µ¶ QUALITY CONTROL

Ah vXq�bqZ the follow[ao tests and inspe_U[ons:

1h Operational Test: After installino luZ[naires, sw[U_`XT� and a__Xssories, and after ele_tri_Wd 

_[q_p[try has been enero[�ed, test units to _ba�[qZ proper operationh

jh Test for EZXqoXn_f \[o`U[no� Interrupt powXq supply to deZbaTUqWUe proper operationh �Xq[�f 

transfer froZ norZWd powXq to battery powXq and retransfer to norZWdh

yh \pZ[aWire w[dd be _baT[�XqX� defe_UixX if it does not pass operation tests and inspe_U[onsh

~h vqX�WqX test and inspe_U[on reportsh

3.6 STARTUP SERVICE

Ah ~bZ�df w[U` requireZents for startup spe_[�[Xd in Se_U[ba jz {| �u }�XdWfSyWTX� \[o`U[no ~baUqbdTh}

3.7 AD·²STING

Ah O__p�Wa_f Ad�pTUZXaUT� When requested w[U`[a 1j ZbaU`T of date of Substantial ~bZ�dXUion, 

prox[�X onST[UX assistan_X in ad�pTU[ao the dire_Uion of aiZ of luZ[naires to suit o__p�[Xd _ba�[U[onsh 

�W X up to twb x[T[UT to vqb�X_U durino otherSU`WnSabqZWd hours for this purposeh SoZX of this wbq  

ZWf be required durino hours of dar aXTTh



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

LED INTERIOR LIGHTING 26 51 19 - 10

1h ^pq[ao ad�pTUZXnt x[T[UT� inspe_U all luZ[nairesh Repla_e luZ[naires that are defe_UixXh

jh vWqUT and supplies shall be ZWap�W_turer�T authori�ed repla_eZXaU parts and suppliesh

uh Ad�pTU the aiZ of luZ[naires in the presen_X of the Ar_`[UX_th

END O� SECTION
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SECTION 2î 52 23

NURSE CALL/CODE BLUE SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section.

B. Specification Section 27 00 00 �Intermountain Healthcare Structured Cabling 

Standards�.

1.2 SUMMARY

A. Section includes raceways, back boxes and cabling for a Hill-Rom Navicare 

Nurse Call (NNC) system.

B. All active components and software to be provided, installed and programmed 

by Hill-Rom Vendor under contract with the owner.

PART 2 - PRODUCTS

2.1 NURSE-CALL SYSTEM: 

A. Nurse-Call System: Hill-Rom Navicare Nurse Call (NNC) System.  All 

electronic components 

2.2 CONDUCTORS AND CABLES

A. Data Cable and Hardware:  Category 6, Orange, UTP and UTP hardware. 

Comply with requirements in Section 270000.

B. Power Conductors and Cables: Copper, solid, No. 20 AWG. Comply with 

requirements in Section 26 05 19 "Low-Voltage Electrical Power Conductors 

and Cables."

C. Grounding Conductors and Cables: Copper, stranded, No. 16 AWG. Comply 

with requirements in Section 26 05 19 "Low-Voltage Electrical Power 

Conductors and Cables."
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Wiring Method:

1. Install cables in raceways and J-Hooks except within consoles, cabinets, 

desks, and counters 

a. Conceal raceway and cables except in unfinished spaces.

2. Conduit and Boxes: Comply with requirements in Section 26 05 33 

"Raceway and Boxes for Electrical Systems." Flexible metal conduit shall 

not be used.

a. Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 

inches (75 mm) high, and 2-1/2 inches (64 mm) deep.

b. Coordinate each outlet box type with Hill-Rom.

B. Install cables without damaging conductors, shield, or jacket.

C. Do not bend cables, while handling or installing, to radii smaller than as 

recommended by manufacturer.

D. Pull cables without exceeding cable manufacturer's recommended pulling 

tensions.

1. Pull cables simultaneously if more than one is being installed in same 

raceway.

2. Use pulling compound or lubricant if necessary. Use compounds that will 

not damage conductor or insulation.

3. Use pulling means, including fish tape, cable, rope, and basket-weave 

wire or cable grips, that will not damage media or raceway.

E. Install exposed raceways and cables parallel and perpendicular to surfaces or 

exposed structural members, and follow surface contours. Secure and support 

cables by straps, staples, or similar fittings designed and installed so as not to 

damage cables. Secure cable at intervals not exceeding 30 inches (760 mm) 

and not more than 6 inches (150 mm) from cabinets, boxes, or fittings.

F. Wiring within Enclosures: Bundle, lace, and train conductors to terminal points 

with no excess and without exceeding manufacturer's limitations on bending 

radii. Provide and use lacing bars and distribution spools.

G. Separation of Wires: Separate speaker/microphone, line-level, speaker-level, 

and power-wiring runs. Run in separate raceways or, if exposed or in same 

enclosure, provide 12-inch (300-mm) minimum separation between 

conductors to speaker/microphones and adjacent parallel power and 

telephone wiring. Provide separation as recommended by equipment 

manufacturer for other conductors.

H. Splices, Taps, and Terminations: Make splices, taps, and terminations on 

numbered terminal strips in junction, pull, and outlet boxes; terminal 

cabinets; and equipment enclosures. Install terminal cabinets where there are 

splices, taps, or terminations for eight or more conductors.
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I. Impedance and Level Matching: Carefully match input and output impedances 

and signal levels at signal interfaces. Provide matching networks if required.

J. Identification of Conductors and Cables: Comply with requirements in 

Section 271500 "Communications Horizontal Cabling" for cable administration, 

cable schedule, and cable and wire identification.

K. Equipment Identification:

1. Comply with requirements in Section 260553 "Identification for 

Electrical Systems" for equipment labels and signs and labeling 

installation requirements.

2. Label stations, controls, and indications using approved consistent 

nomenclature.

3.2 EXISTING SYSTEMS

A. Examine existing systems for proper operation, compatibility with new 

equipment, and deficiencies. If discrepancies or impairments to successful 

connection and operation of interconnected equipment are found, report them 

and do not proceed with installation until directed. Schedule existing systems' 

examination so there is reasonable time to resolve problems without delaying 

construction.

3.3 GROUNDING

A. Ground cable shields and equipment to eliminate shock hazard and to 

minimize ground loops, common-mode returns, noise pickup, cross talk, and 

other signal impairments.

B. Signal Ground Terminal: Locate at main equipment cabinet. Isolate from 

power system and equipment grounding except at connection to main building 

ground bus.

C. Grounding Provisions: Comply with requirements in Section 270526 

"Grounding and Bonding for Communications Systems."

3.4 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service 

representative to inspect, test, and adjust components, assemblies, and 

equipment installations, including connections.

B. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service 

representative to inspect components, assemblies, and equipment 

installations, including connections, and to assist in testing.

END OF SECTION
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SECTION 27000

GENERAL COMMON CONDITIONS FOR ALL
COMMUNICATION SECTIONS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, and other documents as designated, 
apply to this Document.

B. See Division 7 and section 27 01 00 Part 3 for additional requirements.

1.2 RELATED SECTIONS

A. Specifications throughout all Divisions of the Project Manual are directly applicable to this 
section, and this section is directly applicable to them.
1. All Division 27 Sections
2. Requirements of the following Division 26 sections apply to this section

a. Basic electrical requirements
b. Basic electrical materials and methods
c. Grounding, earthing, and bonding

3. Division 21 Fire Suppression
4. Division 22 Plumbing
5. Division 23 HVAC
6. Division 28 Electronic Safety and Security

1.3 SUMMARY

A. The work on many processes in this section are not part of the Division 27 contract.  The 
respective trades shall include their portions, and administration topics that are applicable 
to all Division 27 Sections in their proposals.

B. This document is based upon the 2018 Construction Specification Institute (CSI) Master 
Format numbers and titles for sections within Division 27: Communications.

C. Where IT or Owner representation is stipulated in this Division, it shall be provided by the 
Data Center Operations Infrastructure Cabling team.  

1.4 SUBMITTALS

A. Product data shall be supplied for any parts/equipment that does not match the specified 
part number.  

B. Shop drawings
1. Labeling schedules and layouts in owner designated electronic format
2. Cabling administrative drawings

1.5 CONDITIONS

A. Drawings and General provisions of the contract, including Uniform General Conditions, 
Supplementary General Conditions, architectural plans and specifications, requirements 
of Division 1, electrical, mechanical, plumbing, audio visual, security and 
telecommunications specifications and plans apply to the communications section, and 
shall be consider a part of this section.  The contractor shall read all sections in their 

entirety and apply them as appropriate for work in this section.
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B. Prior to beginning installation, a kick-off meeting to properly coordinate the tray 
installation and expectations should be held.  It should be arranged by the General 
Contractor, and at a minimum include representatives of the following trades:  FP&D, 
Electrical (Div. 26), Structured cable, Nurse Call, paging, building automation and control, 
plumbing, HVAC, fire sprinkler, framing, and others as applicable.  The Data Center 
Operations Infrastructure Cabling Team will lead the meeting.

C. Conflicts: 
1. Drawings and specifications are to be used in conjunction with one another and 

to supplement one another. In general, the drawings determine the nature and 
quality of the installation, materials, and tests. The quantities are derived from the 
drawings, details, listings, and manufacturer�s directions.
a. Final order counts and distances are the contractor�s responsibility. 

2. If there is an apparent conflict between the drawings and specifications, or 
between specification sections, the items with the greater quality or quantity shall 
be submitted, estimated, and installed.

3. Clarification with the Owner and/or Owner�s Representative about these items 
shall be made prior to the ordering and installation.

D. Owner / Contractor
1. The Architect/Project Manager will submit appropriate scope of work information 

that will allow the contractor to appropriately plan and bid the project.
E. Contractor

1. Furnish all labor, materials, tools, equipment and services for the installation 
described herein.  Provide add/deduct unit pricing for all components as part of 
the bid response.  Base fixed price add/deduct units on an average cable length 
of 175 linear feet.  

2. The Contractor shall procure and maintain for the duration of this agreement, 
insurance against claims.

3. Use of Subcontractors: Successful bidder shall inform the Owner�s contact and/or 
General Contractor in writing about the intention to use Subcontractors and the 
scope of work for which they are being hired.  The Owner or Owner�s designated 
contact must approve the chosen Subcontractors in writing prior to the 
Subcontractor�s hiring and start of any work.  The low voltage Subcontractor 
must be approved and certified.  Refer to the listing in appendix 7.

4. Use of Subcontractors: The Contractor�s designated project manager will be 
recognized as the single point of contact.  The Project manager shall oversee all 
work performed to ensure compliance with specifications as outlined in bid 
documents (which includes all specifications and drawings) to ensure a quality 
installation.

1.6 SCOPE OF WORK:

A. This establishes a communications infrastructure to be used as signal pathways for 
voice, high-speed data transmission, and other low voltage services.  Contractor shall:
1. Comply with all Master Specifications documents and the following requirements 

for a complete project installation.
2. Provide a structured cabling system as described hereafter that includes, but is 

not limited to, supplying, installing, labeling and testing of fiber backbone, fiber 
and voice riser cable; data copper, fiber, and voice copper horizontal cabling, 
cable connectors, communications outlets and terminations, patch cables, and 
equipment racks/cabinets for networking hardware and patch panels.

3. All requirements and specifications will be enforced.  Cable pathways and runs to 
individual outlets are not shown in their entirety but shall be provided as if shown 
in their entirety.  

4. Coordinate with electrical tradespersons to verify conduit routing does not cause 
cabling to exceed allowable link length.
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5. Follow industry standard installation procedures, including BICSI Installation 
Standard and guidelines as well as specified manufacturers standard 
recommended procedures and installation practices for communications cable to 
assure that the mechanical and electrical transmission characteristics of this 
cable plant and equipment are maintained.

6. The Division 27 work shall be performed by an approved, certified installer.
7. The low voltage communications Subcontractor shall complete non-concealed 

work.

1.7 REFERENCE STANDARDS:

A. The latest published edition of a reference shall be applicable to this Project unless 
identified by a specific edition date.

B. All reference amendments adopted prior to the effective date of the Contract shall be 
applicable to this Project.

C. The publications listed below form a part of this specification.  The publications are 
referred to in the text by basic designation only.

D. Specific reference in specifications to codes, rules, regulations, standards, 
manufacturer�s instructions, or requirements of regulatory agencies shall mean reference 
to the latest printed edition of each in effect at the date of contract. 

E. Codes and Standards (Most recent editions with addenda/TSB, etc.)  All materials, 
installation and workmanship shall meet or exceed the applicable requirements and 
standards addressed within the references listed in Appendix 04.

1.8 DEFINITIONS:

A. Definitions and Abbreviations are listed in Appendix 05:

PART 2 - PRODUCTS

2.1 PRODUCTS AND WORK NOT included BY DIVISION 27 

A. Others shall separately purchase and/or provide certain equipment and miscellaneous 
items that will be installed during the installation process.  Such items may not be 
indicated in the documents.  Contractor shall coordinate with the Owner and his suppliers 
when considering:
1. Provision and installation of phone systems, computer hardware, and related 

networking software and equipment.
2. Provision and installation of multi-port routers, hubs in communications rooms.

a. TEC/TDR UPS�s are owner provided.
3. Communications grounding bus bars and grounding wires connecting to the main 

building electrode system by Division 26.
4. Dedicated power panels, ground bus bars, circuits and utility outlets.
5. Installation and finishing of fire-rated plywood backboards.
6. Building mechanical ductwork, cooling/heating system, and environmental control 

sensors.
7. Communication pathway devices such as, conduits, conduit sleeves, back boxes, 

and penetrations in walls and floors.  Including, but not limited to concealed work, 
office spaces and open areas.

8. Provision and installation of modular furniture and millwork. 

PART 3 - PENETRATIONS

3.1 THE WORK IN THIS SECTION IS IN DIVISION 7 CONTRACT; AND VERIFIED COMPLETE AT 
PROJECT TURNOVER.

A. Wall Penetrations - Fire - Smoke � Sound
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1. All fire, smoke, and sound wall penetrations must be correctly made to protect 
the safety of patients and employees.  A facility is designed/architected and built 
with fire integrity that must not be lost as the building is modified over its lifetime.

2. The items listed often penetrate 1 � and 2 � hour fire-resistance-rated (FRR) 
assemblies.  General requirements for filling the space between the item in 
question and the wall are found in NFPC 101® Section 8.2.3.2.4.2.  There is the 
option to either fill the space with appropriately rated fire-stop material or protect 
the space with an approved device designed to maintain the fire resistance of the 
wall.

3. If a sleeve is used around the item that transverses the wall, the sleeve must be 
installed into the wall without any opening between the sleeve and the wall.  The 
open space within the sleeve must then be filled with appropriately rated fire 
stop.

B. All items listed in 1 through 2 must have penetrations in fire-resistance-rated assemblies 
filled to maintain the integrity of the fire barrier.
1. Conduits

a. When conduit passes through a wall that is either rated or must be fire-
stopped due to lack of sprinklers in the compartment, it is essential to fill 
any gap around the conduit as described above.

2. Cables/Wires
a. Sometimes cables or wires are passed through a penetration contained 

in a fire wall as a single installation.  This often happens in a health care 
organization with communication cables.  Even in these cases, the 
penetration must be patched appropriately.

3. NOTE:  Fire, smoke, and sound wall penetrations are also governed by local and 
state building codes. 

4. NOTE:  This requirement applies to all departments, organizations, employees, 
and/or vendors who perform structured cable work in the facilities for:
a. Telephony and Computer networks, fire, smoke, and sound wall 

penetrations, alarm systems, security systems, HVAC Control or 
sensors, patient entertainment systems, announcing systems, nurse call, 
telemetry, RFID, etc.

5. NOTE:  While this document is written specifically for low voltage wiring, the 
JCAHO standards apply for any fire or smoke wall penetration.  As you perform 
work in the facility, if you note any existing penetrations that are not up to 
standard, please notify the construction Project Manager immediately.

6. While Facility Engineering has the overall responsibility, each department, 
organization, employee, and/or vendor has the responsibility to follow the 
process in obtaining a permit from facility engineering before work is started and 
to follow the guidelines to maintain the fire/smoke wall integrity.

C. Process:
1. NOTE:  This process applies to any person, group, and/or vendor who perform 

low voltage cable installations at any Intermountain facility or clinic.
a. Fire/Smoke Walls

1) Any Vendor, department, and/or person needing to do any cable 
work that involves wall penetrations, adding to existing or new, 
are required to obtain a �Low Voltage Cable Work Permit� from 
Facility Engineer.

b. Above Ceiling Work
1) Any vendor, department, and/or person needing to do any cable 

work above ceiling tiles, adding to existing or new, are required 

to obtain all required permits.
c. Above Ceiling Permit to be obtained from Facilities Management

1) The permit requires detail information as to what work is being 
done, where the work will be done. The permit will also state the 
current approved sealing compound for the facility and specific 
requirements for conduits etc.
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2) There may also be specific rules regarding how work may be 
conducted in certain areas of the hospital.  NOTE:  Different 
manufacture�s sealing products can NOT be used in the same 
penetration.  Therefore, if an additional cable is added to an 
existing penetration, and you don�t have the same brand of 
caulk, you must remove all of the caulk and re-do the seal 
completely.

d. ICRA Permit to be obtain from Infectious Preventionist
e. Hot Work Permit to be obtain from Facilities Engineer

2. Quality of Work
a. Facility Engineering Orientation

3.2 MEASUREMENT PROCEDURES:

A. The Contractor shall 
1. Coordinate supports, adjacent construction, and fixture locations to ensure actual 

dimensions correspond to established dimensions.
2. Verify dimensions in areas of installation by field measurements before 

fabrication and indicate measurements and scale on shop drawings. 
3. Coordinate fabrication schedule with construction progress to avoid delaying the 

work.
4. Where field measurements cannot be made without delaying the work, establish 

dimensions and coordinate with the General Contractor.  
5. When approved, proceed with fabricating units without field measurements.  
 

3.3 CHANGES

A. ALTERNATES:
1. If an alternate material is proposed that is equal to or exceeds specified 

requirements, Contractor shall provide manufacturers� specifications in writing for 
Owner approval prior to purchase and installation.

2. Substitutions of material by the Contractor shall be in writing complete with 
written manufacturers� specifications.   The material substituted shall not void, 
alter or change manufacturers� structured cabling system warranty.

3. Contractor shall:
a. Provide a complete cabling infrastructure according to these written 

specifications and drawings.  If the Owner changes the scope of work to 
be performed by the Contractor, it shall be in writing.

b. Promptly respond to these changes with a complete material list, 
including pricing, and labor in writing presented to the Owner for 
approval.  Also include unit pricing.

c. Do not proceed with any additional scope of work without a signed 
approval by the Owner.

4. Owner will not pay for additional work performed by the Contractor without 
signed approval of these changes.  Contractor will submit a copy of signed 
change order upon billing. 

5. The Owner�s Infrastructure Cable team will be the final judge of acceptability, 
with review by Owner�s Representative and the distribution of the acceptance by 
the Architect.  No substitute shall be ordered, installed or utilized without the 

Architect�s prior written verification of acceptance from the Owner�s Infrastructure 
Cable team.

B. SUBSTITUTION PROCEDURES
1. Substitution may be considered when a product becomes unavailable through no 

fault of the Contractor.
2. Document each request with complete data substantiating compliance of 

proposed substitution with Contract Documents.  Include in each request for 
substitution:
a. Product identification, manufacturer�s name and address.
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b. Product Data:  Description, performance and test data, reference 
standards, finishes and colors.

c. Samples: Finishes
d. Complete and accurate drawings indicating construction revisions 

required (if any) to accommodate substitutions.
e. Data relating to changes required in construction schedule.
f. Cost comparison between specified and proposed substitution. 

3. Substitutions will not be considered when they are indicated or implied on shop 
drawing or product data submittals, without separate written request, or when 
acceptance will require revision to the Contract Documents.

4. The Owner will be the final judge of acceptability, with review by Owner�s 
Representative and the distribution of the acceptance by the Architect.  

5. No substitute shall be ordered, installed or utilized without the Architect�s prior 
written verification of acceptance from the Owner�s Infrastructure Cable team.

PART 4 - EXECUTION

4.1 QUALITY ASSURANCE

A. Regulatory Requirements:
1. Contractor shall supply all city, county, and state telecommunication cabling 

permits required by appropriate governing agency.
2. Prior to commencing work, the Contractor and staff shall secure all required 

Intermountain Healthcare permits including, but not limited to; facility sign in, 
ceiling work permits, hot work permits, and confined space permits.

3. Contractor shall be city, county, and state-licensed and/or bonded as required for 
communications/low voltage cabling systems work.

B. Certifications:
1. Contractor shall submit an up-to-date and valid certification verifying 

qualifications of the Contractor and installers to perform the work specified herein 
at time of bid submission.

2. Contractor shall have a complete working knowledge of low voltage cabling 
applications such as, but not limited to data, voice and video network systems.

3. Contracting firm shall have installed similar-sized systems in at least ten (10) 
other projects in the last five years prior to this bid and be regularly engaged in 
the business of installation of the types of systems specified in this document.  
Certification shall include, but not be limited to, items such as name and location 
of project contacts and numbers, total square footage, total number of 
cables/drops, types of media, etc.

4. Contractor shall provide certificates for the appropriate insurance coverage as 
defined in contract documents.

5. All installer personnel that will be assigned to this project shall be listed in a 
qualification document. 50% of the personnel working on the job site shall have a 
minimum of 3 years� experience in the installation of the types of systems, 
equipment, and cables specified in this document. Any personnel substitutions 
shall be noted in writing to Owner�s Data Center Operations Infrastructure 

Cabling representative prior to commencement of work.
6. BICSI ITS Cabling Installation Program Installer Level 1 or 2 or Technician 

certifications may be substituted in lieu of the 3-year requirement.  All cabling 
installers shall be trained and certified by the cable manufacturer for 
communication cabling installations and maintenance of said materials. 

7. Refer also to General Conditions.
C. Administrative Requirements and Coordination:

1. The Contractor shall:
a. Ensure that all technicians performing work have obtain badge access 

48 hours prior to scheduled start.
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b. Provide a specified contact person (name and contact number) for 
coordination to attend project meetings with the communication 
consultant, the Owner and others.

c. Coordinate work of this section with Owner�s system specifications, 
workstations, equipment suppliers, and installers.

d. Coordinate installation work with other crafts (examples include ceiling 
grid contractors, HVAC and sheet metal contractors, etc.) under the 
direction of the General Contractor to resolve procedures and installation 
placement for cable trays and cable bundle pathways.  The goal of this 
coordination will be to establish priority pathways for critical data/voice 
network cable infrastructure, materials, associated hardware, as well as 
mitigate delays to the project and to allow service access for 
communications and HVAC components.  Damage by Contractor to the 
craftwork of others will be remediated at the Contractor�s expense in a 
timely manner.

e. Exchange information and agree on details of equipment arrangements 
and installation interfaces.  Record agreements reached in meetings and 
distribute record to other participants, Owner and communication 
consultant.

f. Arrangement, layout, and locations of distribution frames, patch panels, 
and cross-connect blocks in equipment rooms and racks to 
accommodate and optimize arrangement and space requirements of any 
service provider equipment, telephone system, and LAN equipment as 
directed by Data Center Operations.  Tasks shall be coordinated with the 
Owner�s Data Center Operations team, and other trades� installation 
representatives.

g. Where installed, confirm exact locations and method of mounting outlets 
in modular furniture.  Follow furniture manufacturers� written instructions 
for installing cable and devices in modular partitions.  Obtain modular 
furniture and power pole locations from the General Contractor.  Wiring 
locations noted in plans along walls for modular furniture are 
approximate and will have to be determined by Contractor at time of 
installation.  Field condition adjustments for installation may have to be 
made and coordination efforts with the mechanical and electrical 
contractor for pathway must take place early in the project to comply with 
maximum 40% conduit fill factor requirements.

h. When requested by Owner or Owner�s representative, furnish extra 
materials that match specified products and that are factory packaged 
with protective covering for storage and identified with labels describing 
contents.  Unit pricing shall apply.

D. Contract Administration:
1. Change orders shall be submitted to the Owner/Project Manager complete with 

price breakdown and description for approval before any work is done.
2. Owner�s Data Center Operations Representative will provide job field reports 

upon inspection of Contractor's installation, materials, supporting hardware, 

coordination with other trades and progress to schedule to the Owner�s project 
manager.

3. Job Field Report outline:
a. General installation progress in relation to scheduled work made by the 

Contractor up to that date.
b. All deficiencies noted in the cable installation to be corrected by the 

Contractor.
E. Pre-Installation Meetings - Contractor shall:

1. Attend and/or arrange a scheduled pre-installation conference prior to beginning 
any work of this section.
a. Agenda: This venue is to ask and clarify questions in writing related to 

work to be performed, scheduling, coordination, etc. with consultant 
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and/or project manager/and Data Center Operations Infrastructure 
Cabling representative.

b. Attendance: Communications project manager/supervisor shall attend 
meetings arranged by General Contractor, Owner�s Data Center 
Operations Infrastructure Cabling representatives, and other parties 
affected by work of this document.

c. All individuals who will be installers of communication cables and 
equipment in an on-site supervisory capacity shall be required to attend 
the pre-installation conference.  Individuals who do not attend the 
conference will not be permitted to supervise the installation of, or install, 
terminate, or test communications cables on the project.  This includes 
supervisors, project managers, and lead installers of this project.

F.          Request for Change (RFC)
1. A Request for Change shall be opened and approved by the Change Approval 

Board prior to any modifications, attachments, or other activities that may affect 
production systems.  
a. Policy and details available through the Data Center Operations 

Infrastructure Cable Representative.
G. Post-Installation Meetings:

1. Schedule Div. 27 Final Inspection
2. At the time of substantial completion, or shortly thereafter, the low voltage Sub-

Contractor shall call and arrange for a post-installation meeting to present and 
review all submittal documents to include, but not limited to as-built drawings, 
test reports, warranty documentation, etc.  Attendees shall be Owner staff, 
Owner�s Representative, General Contractor, and others that the General 
Contractor deems appropriate.

3. At this meeting the Contractor shall present and explain all documentation, 
including test results, and ask for feedback on its completeness.  Any 
discrepancies or deviations noted by and agreed to by participants shall be 
remedied by Contractor and resubmitted within one week of meeting.

4.2 DELIVERY, STORAGE, AND HANDLING:

A. Coordination with delivery companies, drivers, site address, and contact person(s) will be 
the responsibility of the Contractor.

B. Contractor Shall:
1. Be responsible for prompt material deliveries to meet contracted completion date.
2. Coordinate deliveries and submittals with the General Contractor to ensure a 

timely installation.
3. No equipment materials shall be delivered to the job site more than three weeks 

prior to the commencement of its installation.
4. Equipment shall be delivered in original packages with labels intact and 

identification clearly marked.

5. Materials shall not be damaged in any way and shall comply with manufacturer�s 
operating specifications.

6. Equipment and components shall be protected from the weather, humidity, 
temperature variations, dirt, dust, or other contaminants.   Equipment damaged 
prior to system acceptance shall be replaced at no cost to the Owner.

7. Material Contractor shall be responsible for all handling and control of equipment.  
8. Material Contractor is liable for any material loss due to delivery and storage 

problems.
C. Owner/General Contractor shall supply a list of security requirements for Contractor to 

follow.

4.3 PROJECT/SITE CONDITIONS

A. For all environmental recommendations, refer to master Architectural section.
B. For all security recommendations, refer to related Division 01.



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

GENERAL COMMON CONDITIONS FOR ALL COMMUNICATIONS SECTIONS 270000 - 9

C. After completing system installation, including outlet fittings and devices, inspect exposed 
finish.  Contractor will remove burrs, dirt, and construction debris.   If applicable, the 
Contractor will repair damaged finishes, including chips, scratches, and abrasions.

D. Contractor shall provide daily a clean work environment, free from trash/rubbish 
accumulated during and after cabling installation.

E. Food and drink are not permitted in work areas.  They shall be stored, prepared, and 
consumed only in designated break or cafeteria areas.

F.         Contractor shall keep all liquids (drinks, sodas, etc.) off finished floors, carpets, and tiles.  
If any liquid or other detriment (cuts, soils, stains, etc.) damages the above finishes, 
Contractor shall provide professional services to clean or repair scratched/soiled finishes, 
at Contractor�s expense.

4.4 CLEANING

A. Work areas will be kept in a broom clean condition throughout the duration of the 
installation process.

B. Remove all unnecessary tools and equipment, unused materials, packing materials, and 
debris from each area where work has been performed daily, unless designated for 
storage.

C. The Contractor will damp clean all surfaces prior to final acceptance by Owner.

END OF SECTION
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SECTION 270100

OPERATION AND MAINTENANCE OF
COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 INTRODUCTION

A. To make the approval of such a large topic possible, the structured cable topic has been 
broken into its subcomponents and each subcomponent was completed, reviewed, and 
approved in turn.  The result is this comprehensive guideline that should provide 
adequate guidance on this topic.

PART 2 - PRODUCT

2.1 KEY POINTS

A. Category 6A shielded foil over unshielded twisted pair (F/UTP) is the only approved 
standard for cabling.
1. Specifically, Siemon category CAT6A F/UTP (foil over unshielded twisted pair) 

cable and associated patch panels, wall plates and jacks; for data centers, and 
all clinical and hospital campus�.

2. Only Siemon certified contractors or certified Intermountain Healthcare cable 
technicians will install structured cable at Intermountain Healthcare facilities.

2.2 IMPLEMENTATION

A. This guide is to be used for New Construction and Remodels.  These standards will be 

implemented over time in existing cabling environments as rework is performed.

B. If there is a current need to connect servers at 10GBaseT and the only option is copper, 
CAT6A F/UTP is required.  New Server connections shall be a minimum OS1 Single 
Mode Fiber.

C. Installations already in place are not required to remove or replace existing cabling 
CAT5e or newer.  All new cabling shall follow the recommendation to use CAT6A F/UTP 
cabling.

2.3 STANDARD PRODUCT

A. The Approved cable type for horizontal cabling is CAT 6A F/UTP.
1. The Approved Standard Manufacturer for Intermountain Healthcare�s horizontal 

cabling is:
a. Siemon Company USA

101 Siemon Company Drive
Watertown, CT  067¸¹

2. Approved Suppliers of Siemon cable, patch panels, jacks, and parts are listed in 
Appendix 06:

PART 3 - EXECUTION

3.1 Horizontal Cabling

A. Horizontal Subsystem is the portion of the cabling system that extends from (and 
includes) the work area telecommunications outlet/connector to the Floor Distributor 
(FD)/Horizontal Cross-connect (HC) in the telecommunications room (TDR).  It consists 
of the communications outlet/connector, the horizontal cable, optional consolidation point, 
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and that portion of the cross-connect in the telecommunications room serving the 
horizontal cable.  Each floor of a building should be served by its own Floor 
Distributor/Horizontal (FD/HC) Subsystem located in the telecommunications Room 
(TDR).
1. NOTE:  Cable installers have rigorous requirements to be certified for Siemon 

cables and products.  Validation of certification is required prior to accepting a 
bid.

2. Current Siemon Approved/Certified Cable Installers for Siemon Network are 
listed in Appendix 07.

B. Reliability of the horizontal cabling system is critical to the operation of IS equipment 
throughout a facility.  Installing the cable is extremely labor intensive and there are 
several learned skills used to correctly install the cable.  Cable installers are certified, and 
installers must demonstrate the ability to install the cable correctly to be certified.  If the 
cable is installed by a certified installer and is installed in accordance with the 
manufacture�s guidelines, the manufacturer will warranty the cable installation.

C. The manufacturer also requires the cables to be individually labeled and 100% tested 
and certified.  Cable testing and certification equipment is usually expensive and is not 
commonly available at the facility or by many telecom installers. Certified Installer 
companies are required by the manufacturer to be knowledgeable in the use of 
�Qualified� Field Testing equipment and provide test results for warranty registration.
1. Contractor is to verify with the manufacturer the current �Qualified� tester 

manufacturers and the current operating software.
2. Contractors will provide test results in the operating software format (not PDF, 

text or Word) to Intermountain Healthcare upon completion.
D. Much of the cable is installed in walls and in the ceiling and usually lasts the lifespan of 

the building.  As with most technology, the lifespan of cable is its usability and 
applicability to its use on future computing technology.

END OF SECTION
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SECTION 270113

WARRANTY, PRODUCT AND SYSTEM

PART 1 - GENERAL

1.1 RELATED DOCUMENTS   

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

B. Specifications throughout all Divisions of the Project Manual are directly applicable to this 
Section, and this Section is directly applicable to them, including but not limited to the 
listing found in Section 27 00 00.

PART 2 - PRODUCTS

2.1 STANDARD WARRANTY

A. Contractor shall provide a minimum one (1) year warranty on installation and 
workmanship PLUS an Extended Product Warranty and System Assurance Warranty for 
this wiring system and shall commit to make available local support for the product and 
system during the Warranty period. 

B. System Certification: Upon successful completion of the installation and subsequent 
inspection, the customer shall be provided with a Manufacture Warranty certificate.

C. Either a permanent link or channel model configuration may be applied to the horizontal 
and/or backbone sub-systems of the structured cabling system.  Applications assurance 
is only applied to a channel model configuration.  All channels are to be qualified for 
linear transmission performance up to 500 MHz to ensure that high-frequency voltage 
phase and magnitude contributions do not prove cumulative or adversely affect channel 
performance.

2.2 EXTENDED WARRANTY

A. The manufacturer of passive telecommunications equipment used in a manner not 
associated with the Systems Warranty must have a minimum five (5) year Component 
Warranty on all its product.  The Products Warranty covers the components against 
defects in material or workmanship under normal and proper use.
1. Special Project Warranty: A full end-to-end written warranty mutually executed by 

manufacturer and the principal Installer, agreeing to replace and install 
voice/data distribution system components that fail in materials or workmanship, 
or do not meet manufacturer�s official published specifications and performance 
criteria within the special Project warranty period specified below. This shall 
cover applications assurance, cable, and connecting hardware including both 
labor and materials. This warranty shall be in addition to, and not a limitation of, 
other rights and remedies the Owner may have against the Contractor under the 
Contract Documents.

B. A twenty (20) year warranty available for the Category 6A º»¼½¾ ¿ÀÁÁÂr structured 
cabling system shall be provided for an end-to-end channel model installation which 
covers applications assurance, cable, connecting hardware and the labor cost for the 
repair or replacement thereof.  The fiber warranty will be an XGLO twenty (20) year 
warranty, which is based on using laser optimized single mode fiber as minimum.
1. Performance claims based on worst case testing and channel configurations.
2. Special Project Warranty Period: 20 years minimum, beginning on the date of 

Substantial Completion.
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3. Siemon Certified Warranty Requirements:

a. Upon Completion of the project, Intermountain Healthcare must receive 
the Full Warranty Documentation from The Siemon Company before final 
retention funds are released to the general contractor, electrical contractor 
and structured cabling subcontractor if applicable.

2.3 MAINTENANCE

A. Support Availability:  The Contractor shall commit to make available local support for the 
product and system during the Warranty or Extended Warranty period.  

END OF SECTION 
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SECTION 27011Ä

FIELD TESTING AND REPORTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

B. Specifications throughout all Divisions of the Project Manual are directly applicable to this 
Section, and this Section is directly applicable to them, including but not limited to the 
listing found in Section 27 00 00.

1.2 SYSTEM DESCRIPTION

A. Owner reserves the right to be present during any or all testing.
B. The objective of this project is to provide a complete communications cabling 

infrastructure system installation including, but not limited to: fiber backbone, riser 
system, horizontal data and voice cabling with associated terminations, mounting 
equipment, cable pathway and management systems, testing and other items/materials, 
as specified in drawings, these specifications, and contract documents.

C. The Contractor�s BICSI Registered Communications Distribution Designer (RCDD) 
supervisor shall review, approve and stamp all documents prior to submitting.  The 
Contractor�s RCDD shall warrant in writing that 100% of the installation meets the 
requirements specified herein upon completion of all work.

D. Product Certificates shall be signed by manufacturers of cables, connectors, and terminal 
equipment certifying that products furnished comply with requirements.

E. Contractor shall submit the required Field Test Reports in the format and media specified, 
upon completion of testing the installed system.

F. Contractor shall deliver manufacturer�s signed long-term Warranty of installed cabling 
system to include all components that comprise the complete cabling system.  Delivery to 
be affected within two weeks of the time of final punch list review.  Failure of any 
component to pass system component tests shall be promptly corrected, repaired or 
replaced to meet standards compliance.  

1.3 PREFERRED OWNER INSPECTION & TEST CHECKPOINTS

A. DCO & ICT Inspection Milestones & Responsibilities need to be coordinated into master 
project plan to allow the GC to make timely arrangements.  All are per floor and/or phase.
1. ICT & DCO Å ÆÇÈÉÊËg, during and/or after boxes & conduits are in place; prior to 

sheetrock. 
2. ICT Å When cable basket is starting to be installed.
3. ICT Å When cable basket is ready, but prior to starting to pull cable.
4. ICT & DCO Å ÌÍÎË TDR�s are ready for racks and ladders.
5. DCO Å ÌÍÎË ÈËÏÍÐring racks and laying out equipment.
6. ICT & DCO Å ÌÍÎË TDR environmental requirements are ready, room is dust 

free, and securable.
a. The TEC and TDRs must be high on the build timeline and be completed 

early in the construction to accommodate the building systems to be 
tested and commissioned, such as BAS, Security, and Wireless Network. 

7. ICT Å When trim and testing are in progress.
8. OTHERS

a. Depending on project, the manufacturer will inspect 1 or 2 times.
b. DCO or ICT Å When problems or questions arise.
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PART 2 - PRODUCTS

2.1 SITE TESTS & INSPECTIONS

A. Prior to pulling cable, the cabling contractor shall schedule an inspection of the pathways 
with a member of the Data Center Operations Infrastructure cabling team.

B. Upon completion of the communications infrastructure systems, including all pathways 
and grounding, the Contractor shall test the system.  
1. Cables and termination modules shall be affixed, mounted or installed to the 

designed/specified permanent location prior to testing.  
2. Any removal and reinstallation of any component in a circuit, including 

faceplates, shall require retesting of that circuit and any other disturbed or 
affected circuits.

3. Approved instruments, apparatus, services, and qualified personnel shall be 
utilized.  

4. If tests fail, Contractor shall correct as required to produce a legitimate passing 
test.  

5. Manipulation of tester parameters on a failing test in order to achieve a passing 
test is unacceptable.

C. These specifications will be strictly enforced.  The Contractor must verify that the 
requirements of the specifications are fully met through testing with an approved tester 
(rated for testing the cable type in use), and documentation as specified below. This 
includes confirmation of requirements by demonstration, testing and inspection.  
Demonstration shall be provided at final walk-through in soft copy.   

D. Notification of the likelihood of a cable exceeding standardized lengths must be made 
prior to installation of the cable.  Without contractor�s prior written notice and written 
approval by the Owner, testing that shows some or all pairs of cable not meeting 
specifications, shall be replaced at Contractor�s expense (including respective 
connectors).

E. Testing is still required for non-compliant cabling. The tests shall be for wire-mapping, 
opens, cable-pair shorts, and shorts-to-ground.  The test results must be within 
acceptable tolerances and shall be submitted with the Owner�s acceptance document.

2.2 CABLE TESTING PLAN

A. The Contractor shall:
1. Provide a complete and detailed test plan for approval of the cabling system 

specified herein, including a complete list of test equipment for copper and fiber 
optic components and accessories prior to beginning cable testing.  The following 
minimal items shall be submitted for review:
a. All testing methods that clearly describes procedures and methods.
b. Product data for test equipment
c. Certifications and qualifications of all persons conducting the testing.
d. Calibration certificates indicating that equipment calibration meets 

National Institute of Standards and Technology (NIST) standards and 
has been calibrated at least once in the previous year of the testing date.

2. Include validation, and testing.  Owner will require that the telecommunications 
cabling system installed by the Contractor be fully certified to meet all necessary 
requirements to be compliant with referenced IEEE and TIA specifications and 
vendor�s warranty.

3. Will determine the source/cause of test failure readings and correct 
malfunctioning component and/or workmanship within each channel or 
permanent link and retest to demonstrate compliance until corrected failure 
produces a passing result.

2.3 CABLE TESTING REPORTS
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A. The Contractor shall submit cable test reports as follows:

1. Submit certified test reports of Contractor-performed tests.
a. The tests shall clearly demonstrate that the media and its components 

fully comply with the requirements specified herein.
b. (1) set of electronic test reports shall be submitted and clearly identified 

with cable identification.

PART 3 - EXECUTION

3.1 TEST EQUIPMENT

A. All transmission testing of balanced twisted-pair cables shall be performed with an 
approved Level III balance twisted pair tester found on the Siemon Ally Website. The 
latest version of software shall be installed prior to performing testing. Refer to the 
Siemon Warranty Documents for proper testing requirements of associated cable and 
components.

B. All balanced twisted-pair field testers shall be factory calibrated each calendar year by 
the field test equipment manufacturer as stipulated by the manuals provided with the field 
test unit.  The calibration certificate shall be provided for review prior to the start of testing

C. Auto test settings provided in the field tester for testing the installed cabling shall be set to 
the default parameters

D. Test settings selected from options provided in the field testers shall be compatible with 
the installed cable under test.

3.2  TEST METHOD / CRITERIA

A. Copper Testing
1. Testing of all newly installed cable channels shall be performed prior to system 

cutover.
a. Visually inspect F/UTP and optical fiber cable jacket materials for NRTL 

certification markings. Inspect cabling terminations in communications 
equipment rooms for compliance with color-coding for pin assignments 
and inspect cabling connections for compliance with TIA/EIA-568-C.1.

b. Visually confirm Category 6A marking of outlets, cover plates, 
outlet/connectors, and patch panels.

c. Visually inspect cable placement, cable termination, grounding and 
bonding, equipment and patch cords, and labeling of all components.

d. Test F/UTP copper cabling for DC loop resistance, shorts, opens, 
intermittent faults, and polarity between conductors. Test operation of 
shorting bars in connection blocks. Test cables after termination but not 
cross-connection.

e. Test instruments shall meet or exceed applicable requirements in 
TIA/EIA-568-C, and those required by manufacturer to validate and start 
warranty. 

2. Copper Testing all 500 MHz category 6A field-testing shall be performed with an 
approved level 111e balanced twisted-pair field test device, that complies with 
performance requirements in ÑÒÎÓÔ ÕËÓÔÇÖÉÎËÔÓ ×ØÐÇÉÈÔÊÙÎ)Ñ Annex, complying 
with measurement accuracy specified in ÑÚÎÈÓÖÇÎÉÎËt Accuracy (Informative)Ñ
Annex (Level IIe or IIIe balanced twisted pair field test device). Use only test 
cords and adapters that are qualified by test equipment manufacturer for channel 
or link test configuration.

3. All installed 500 MHz category 6A channels shall perform equal to or better than 
the minimum requirements as specified below:
a. Category 3, balanced twisted-pair backbone cables, for the channel shall 

be 100 percent tested according to ANSI/TIA/EIA-568-C.1. Test 
parameters include wire map plus F/UTP (ScTP) shield continuity (when 
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present), insertion loss, length and NEXT loss (pair-to-pair).  NEXT 
testing shall be done in both directions. 

b. 500 MHÛ ÜÈÔÎÝory 6A balanced twisted-pair horizontal and backbone 
cables, shall be 100 percent tested.

4. F/UTP Performance Tests
a. Wire map.
b. Length (physical vs. electrical, and length requirements)
c. Insertion loss
d. Near-end crosstalk (NEXT) loss
e. Power sum near-end crosstalk (PSNEXT) loss
f. Equal-level far-end crosstalk (ELFEXT)
g. Power sum equal-level far-end crosstalk (PSELFEXT)
h. Return loss
i. Propagation delay
j. Delay skew
k. F/UTP Shield continuity

5. Final Verification Tests: Perform verification tests for F/UTP systems after the 
complete communications cabling and workstation outlet/connectors are 
installed.

6. Document data for each measurement. Data for submittals shall be printed in a 
summary report. 

7. End-to-end cabling will be considered defective if it does not pass tests and 
inspections.

8. Prepare and submit test and inspection reports.
B. Horizontal Fiber Testing

1. Fiber horizontal cables shall be 100% tested for insertion loss and length.
2. Insertion loss shall be tested at 850 nm or 1300 nm for 50/125ÞÉ ÈËß

62.5/125ÞÉ ÉÖàÔÊÉÐßÎ ÏÈáling in at least one direction using the Method B (1-
jumper) test procedure as specified in ANSI/TIA/EIA-526-14A.

3. Length shall be tested using an OTDR, optical length test measurement device 
or sequential cable measurement markings.

4. The horizontal link performance guarantees are based on an optical fiber 
calculation for the appropriate fiber solution. Optical fiber calculations shall be 
determined using the Siemon Fiber Loss Calculator found on the Siemon Ally 
Website.

C. Backbone Fiber Testing 
1. Fiber backbone cables shall be 100% tested for insertion loss. 
2. Insertion loss shall be tested at both 850 nm and 1300 nm for 50/125ÞÉ ÈËß 

62.5/125ÞÉ ÉÖàÔÊÉÐßÎ ÏÈáling and both1310 nm and 1550 nm for 8.5/125ÞÉ

single mode cabling and in at least one direction using the Method B (1-jumper) 
test procedure as specified in ANSI/TIA/EIA-526-14A.

3. Insertion loss shall be tested at 1310 and 1550 for single-mode cabling in at least 
one direction using the Method A.1 (1-jumper) test procedure as specified in 
ANSI/TIA/EIA-526-7.

4. Length shall be tested using an OTDR, optical length test measurement device 
or sequential cable measurement markings.

5. The backbone link performance guarantees are based on an optical fiber 
calculation for the appropriate fiber solution. Optical fiber calculations for any 
fiber cable greater than ÄâÉ ×ãÄä ft.) shall be determined using the Siemon Fiber 
Loss Calculator found on the Siemon Ally Website.

3.3  DEMONSTRATION

A. Include training for appropriate IT staff in numbering system and documentation system 
methods and record keeping.  Proper fiber terminations and fiber jumper installations.
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END OF SECTION
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AND EXISTING CONDITIONS

SECTION 270133

SHOP DRAWINGS, PRODUCT DATA, SAMPLES
DESIGN RECORDS & EXISTING CONDITIONS

PART 1 - SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES

1.1 SUBMITTALS

A. The Contractor:
1. Shall not perform any portion of the work requiring submittal and review of shop 

drawings, product data, or samples until Owner has approved the respective 
submittal.   Such work shall be in accordance with approved submittals.
a. Shop drawings as required by the owner or as a minimum to include a 

minimum of two sets of a plan view and elevations of all work to be 
installed. The Contractor shall make any corrections required by the 
owner or the owner�s representative or consultant team, file with him two 
corrected copies and furnish such other copies as may be needed. The 
consultant�s approval of such drawings or schedules shall not relieve the 
Contractor from responsibility for deviations from drawings or 
specifications, unless he has in writing and called to the Architect's 
attention such deviations at the time of submission, nor shall it relieve 
him from responsibility for errors of any sort in shop drawings or 
schedules. 

B. The Contractor shall provide a copy of the Certified Test Data Sheet, available from the 
delivering distribution warehouse for either a full run or cut piece from the Master Reel of 
the fiber cable to be installed
1. The Certified Test Data Sheet shall include the Master Reel number, cable 

description, a passing test result with details, test equipment description, date 
certified, and a certificate of compliance stamp, and shall be included in the O&M 
Manual as a component of the final deliverables submittal package.

1.2 DRAWINGS

A. Shop Drawings
1. The Contractor shall:

a. Submit catalogue cut sheets that include manufacturer, trade name, and 
complete model number for each product specified.  Model number shall 
be handwritten, marked with an arrow or underlined to indicate exact 
selection.  

b. Identify applicable specification section reference for each product 
performance for each component specified for approval prior to purchase 
and installation.

B. Record Drawings
1. Drawings for the cabling system infrastructure elements shall be maintained and 

kept on file by the Siemon Certified Installer (Company) for the entire term of the 
warranty. Drawings shall include:
a. Horizontal cable routing and terminations
b. Telecommunications outlets/connectors
c. Backbone cable routing and terminations
d. Telecommunication Spaces (TS)

C. Samples
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1. For workstation outlet connectors, jack assemblies, housing and faceplates for 
color selection and evaluation of technical specifications and requirements.  
Confirm with Architect, interior designer, and Owner representative for color 
before purchasing materials.  Face plates shall match the electrical face plates in 

Color and material type.
2. Upon request, provide samples for workstation outlets, jacks, jack assemblies, in 

specified finish, one for each size and outlet configuration 
3. Sample mock-up rooms may be required in some areas to ensure proper 

equipment placement and fit.
D. Qualifications:

1. The Contractor shall provide the appropriate documentation to comply with the 
requirements set forth in Section 01 43 23 Qualifications, included with, and at 
the time of, bid submittal.

PART 2 - SUSTAINABLE DESIGN RECORDS AND REPORTS

2.1 DRAWINGS

A. Closeout Submittals (As-built Drawings):
1. Communications Design drawings are to be supplied to the Architect to prepare 

the master �As-Built� drawings.
2. As-Built drawings shall be in a format that is compatible with the format used by 

the Architect and consultant.  Dimensions and scale of the drawing sheets 
submitted shall match the size of the drawing used for the contract documents 
and shall include the cable numbers labeled in accordance with this document. 

3. Utilize normal recognized drafting procedures that match standards, Architect 
and consultant guidelines and methodology.

4. The As-Built drawings shall incorporate all changes made to the building 
identified in, but not limited to, addendum, change notices, site instructions or 
deviations resulting from site conditions. 

B. Contractor shall:
1. Clearly identify any resubmitted drawing sheets, documents or cut sheets either 

by using a color to highlight or cloud around resubmitted information.  
2. Maintain drawing numbering or page/sheet scheme consistency as per 

previously issued drawings/documents. 
3. Provide dimensioned plan and elevation views of networking components, 

showing:
a. All communications data/voice outlet locations complete with outlet/cable 

labeling.
b. Cable routing paths of communications cables to identified infrastructure 

pathways.
c. All rack and cabinet locations and labeling thereof.
d. One-line diagram of equipment/device interconnecting data/voice cabling 

of the data and voice systems.
e. Standard or typical installation details of installations unique to Owner�s 

requirements.
f. Graphic symbols and component identification on detail drawing shall 

conform to the latest ANSI/TIA 568-C, ANSI/TIA 56åæçè éêëìíîIA 606-A 
and ANSI/NECA/BICSI 607-A conventions.

4. Submit one soft (compatible with Microsoft software) and hard copy with project 
deliverables within three weeks subsequent to substantial completion.

5. Hard copy of floor plans for record shall be plotted to a standard, saleable, 
identified drawing scale.

2.2 RECORDS AND REPORTS
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A. All records shall be created by the installation contractor and turned over at the 
completion of work.
1. The format shall be computer based 

a. Soft copies and hard copies shall be part of the As-built package. 
b. The minimum requirements include:

1) Cable records must contain the identifier, cable type, termination 
positions at both ends, splice information as well as any 
damaged pairs/conductors.

2) Connecting hardware and connecting hardware position records 
must contain the identifier, type, damaged position numbers, and 
references to the cable identifier attached to it.

2. Test documentation on all cable types shall be included as part of the As-built 
package.

B. All Siemon Warranty Registration documents shall be included.
C. All reports shall be generated from the computer-based program used to create the 

records above.  These reports should include but not limited to:
1. Cable Reports
2. Cross-connect Reports
3. Connecting Hardware Reports

PART 3 - EXISTING CONDITIONS SITE SURVEY

3.1 SITE SURVEY

A. Prior to placing any cable pathways or cable, the contractor shall survey the site to 
determine job conditions will not impose any obstructions that would interfere with 

B. the safe and satisfactory placement of the cables.  The arrangements to remove any 
obstructions with the Project Manager need to be determined at that time.

END OF SECTION
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SECTION 270143

QUALIFICATIONS AND REQUIRED TRAINING
FOR CONTRACTORS AND INSTALLERS

PART 1 - GENERAL INSTALLLER QUALIFICATIONS

1.1 ENTITIES

A. Communications contractors
1. The Communications Contractor shall at a minimum possess the following 

qualifications:
a. Contractor shall be a Siemon Certified Contractor with valid up to date 

contract certification and in good standing with the Siemon Company.
b. Be in business a minimum of five (5) years.
c. Contractor shall demonstrate satisfaction of sound financial condition 

and can be adequately bonded and insured if the project deems 
necessary.

d. Possess those licenses/permits required to perform telecommunications 
installations in the specified jurisdiction.

e. Use personnel knowledgeable in local, state, province and national 
codes and regulations.  All work shall comply with the latest revision of 
the codes or regulations.  When conflict exists between local or national 
codes or regulations, the most stringent codes or regulations shall be 
followed.

2. Contractor must possess current liability and workers compensation insurance 
certificates.

3. Contractor must be registered with BICSI and have at least one RCDD on staff or 
ITS Cabling Installer Program Technician certification and Installer Level 1 & 2 
for a minimum of 75 percent of staff.

1.2 TRAINING

A. The Contractor shall be fully conversant and capable in the cabling of low voltage                                 
applications such as, but not limited to data, voice and imaging network systems.  The 
Contractor shall at a minimum possess the following qualifications:
1. Personnel trained and certified in the design of the Siemon Cabling System®.
2. Personnel trained and certified to install the Siemon Cabling System®.
3. The Designer and Installer shall show proof of current certification of the Siemon 

Cabling System® via an updated certificate given after attending the Certified 
Installer training course or an on-line re-certification class given every two years.

4. Provide references of the type of installation provided in this specification.
5. Personnel trained and certified in the installation of copper cable and in the use 

of Level IIIe Copper Transmission Performance testers, fiber optic cabling, 
splicing, termination and testing techniques.  Personnel must have experience 
using an optical light source and power meter plus an OTDR.

6. Personnel trained in the installation of pathways and supports for housing 
horizontal and backbone cabling.

B. Facilities Orientation

END OF SECTION
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SECTION 270171

RESPONSIBILITY AND WORKMANSHIP
OF CONTRACTOR

PART 1 - GENERAL

1.1 CONTRACTOR RESPONSIBILITY 

A. Contractor shall be obligated to exercise the highest standard of care in performing its 
obligations as defined in a request for proposal.  All work shall be done in a workman like 
fashion of the highest standards in the telecommunications industry.

B. All equipment and materials are to be installed in a neat and secure manner, while cables 
are to be properly dressed in accordance with standards recommendation for a specific 
type of media (i.e. UTP vs. F/UTP ï ðñ òóôõöó÷ø

C. Workers must clean any debris and trash at the close of each job and workday.
D. Contractor acknowledges that Intermountain Healthcare will rely on contractor�s 

expertise, ability and knowledge of the system being proposed and shall be obligated to 
exercise the highest standard of care in performing contractual obligation as defined in 
the Scope of Work.

E. Contractor must submit The Siemon warranty, Cable Records, As Built Drawings and 
Test Results at the completion of work.    Note: Intermountain Healthcare reserves the 
right to withhold final payments until all registration documents are approved by the 
Siemon Company and received by Intermountain Healthcare.

1.2 CONTRACTOR AND EMPLOYEE RESPONSIBILITY

A. Contractors, their employees, and installers will attend annually Intermountain Healthcare 
required Infection Control training.

B. Contractors, their employees, and installers will complete Reptrax registration.
C. Contractors, their employees, and installers will attend Intermountain Healthcare required 

site and job specific orientation.
D. Contractors, their employees, and installers will maintain Intermountain Healthcare 

required immunizations.
E. Contractors, their employees, and installers will keep their Intermountain Healthcare 

required confidentiality agreements current.
F.          Contractors, their employees, and installers always agree to follow all Intermountain 

Healthcare Policies and procedures and wear the appropriate ID while on any of 
Intermountain properties.

G. Contractor will determine with Owner the appropriate level of Environmental Containment 
precautions to utilize for each work location.  Infection Control Risk Assessments and 
permits will be performed as required.

H. Upon request, provide qualification data for all qualified layout technicians, installation 
supervisors, and field inspector
1. Siemon issued qualification badges shall be readily available for this purpose.

1.3 EXAMINATION

A. Field Measurements: Verify dimensions in areas of installation by field measurements 
before fabrication and indicate measurements on shop drawings.  Coordinate fabrication 
schedule with construction progress to avoid delaying the work.

B. Established Dimensions: Where field measurements cannot be made without delaying 
the work, establish dimensions and proceed with fabricating units without field 

measurements.  Coordinate supports, adjacent construction, and fixture locations to 
ensure actual dimensions correspond to established dimensions.
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1.4 PREPARATION

A. Pre-installation inspection
1. The Contractor shall visually inspect all cables, cable reels, and shipping cartons 

to detect possible cable damage incurred during shipping and transport.  Visibly 
damaged goods are not acceptable and shall be replaced by the contractor at no 
additional cost to the Owner.

1.5 MISCELLANEOUS CONTRACTOR RESPONSIBILITIES

A. Contractor will maintain unobstructed egress in work areas.
B. Contractor will keep an access for all Emergency Services.
C. Contractor will maintain training for Personnel in alternate exits if needed.
D. Contractor will maintain Temporary construction partitions, as required, that are smoke 

tight and built of non-combustible materials.
E. Additional Fire Extinguishers may be required and will be properly maintained and 

inspected.
F.          Construction site will be maintained clean and orderly.
G. Contractor will observe Intermountain Healthcare�s Tobacco Use Policy. (All forms of 

tobacco use are strictly prohibited)
H. All Electrical Extension cords will be grounded, and in good condition and, plugged into 

approved GFI Receptacles.
I.          Construction site will be restricted. (Approved personnel Only)
J.          Required Personal Protective Equipment (PPE) will be worn as required. (i.e. hard hats, 

safety glasses, safety shoes, fluorescent vest, in accordance with general contractor's 
safety policy)

K. Tools will be unplugged, and power secured at the end of each working day.
L.           All employees and contractors will understand how to obtain MSDS sheets.
M. Contractor will notify proper personnel of any fire system shut down. A 48-hour 

notification is required.
N. Contractor will address all vibration concerns with Intermountain Healthcare and general 

contractor's staff.
O. Contractor will address all Noise Issues with Intermountain Healthcare and general 

contractor's staff.
P. Contractor will fill out a Hot Work permit and keep it on site daily as needed.
Q. Contractor will fill out an Above Ceiling Work Permit and keep it on site daily as needed.
R. Contractor will obtain a Confined Space Permit, when required, and keep it on site.  
S. Contractor shall notify Information Systems 72 hours in advance of any shutdown or 

known interruption of required environmental services.  Follow up by notifying the Service 
Desk. 

T.          Demolition of low voltage cabling shall be performed by the Low Voltage installation 
contractor.
1. To prevent accidental removal of in-use circuits.
2. To allow for re-use of circuits where practical.

END OF SECTION
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SECTION 270500

COMMON WORK RESULTS
FOR COMMUNICATONS

PART 1 - PRODUCT

1.1 SUMMARY

A. This section covers general work results for all Communications Division detail 
subsections. 

B. Work of the following sections cover a complete installation of both permanent and 
channel links for a data and voice communications network utilizing copper and fiber 
transmission media.

PART 2 - EXECUTION

2.1 SCOPE OF WORK

A. Includes, but is not limited to the following. 
1. The Contractor shall:

a. Provide and install fabric and/or either plenum, PE or PVC Innerduct, 
rated appropriately for the installation environment; in accordance with all 
applicable codes and ordinances.

b. Provide, install, terminate, test, label and document all fiber backbone, 
fiber and copper riser cable.

c. Provide, install, terminate, test, and document all fiber, copper voice, and 
data horizontal cable.
1) CAT6A UTP and CAT6A F/UTP shall not be mixed on the same 

campus.
d. Provide and place all termination devices such as, but not limited to, 

modular patch panels, termination blocks, information outlets (jacks and 
plates), phone jacks, fiber distribution panels, bulkheads, connectors, 
and fiber fan out kits.

e. Provide in quantities specified interconnect components such as, but not 
limited to, copper patch cords, fiber patch cables and data station cables.

f. Provide and place horizontal and vertical cable support devices such as, 
but not limited to, rack and wall-mounted horizontal and vertical cable 
management, cable runway, communications cable runway, and all 
required mounting hardware, unless otherwise noted.

g. Provide and install all equipment mounting racks, cabinets and/or 
brackets.

h. Provide and install UL-approved fire stopping systems in all 
communication pass-thru, conduits, cable trays and ceiling, wall and floor 
penetrations in coordination with General Contractor.

i. Provide all appropriate consumable items required to complete the 
installation.  

j. Grounding and bonding in TEC and TR rooms to grounding bus provided 
by Division 26.

k. Provide complete documentation and demonstration of work.
l. Completion of all punch list deficiencies within 10 working days.
m. Provide indexed and organized complete Test Results of all copper and 

fiber cable and their components.
n. Provide Submittals.
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o. Conduct a final document handover meeting with client, consultant, and 
PM to review, discuss and educate the Owner on the test results and As-
Built Drawings.

p. Provide a Manufacturer�s Extended Product Warranty and System 
Assurance Warranty for this wiring system.  

END OF SECTION 
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SECTION 270526

GROUNDING AND BONDING FOR
COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. This work shall be provided by Division 26.
1. Division 26 shall provide and install the communications system grounding bus 

bar.
2. Systems other than the voice/data system shall be bonded by their respective 

installers or Division 26.
B. Exception:  Division 27 shall bond racks, ladders, and other conductive IT equipment and 

enclosures as required.
C. Requirements of the following Division 26 Sections apply to this section:

1. Basic Electrical Requirements
2. Basic Electrical Materials and Methods
3. Grounding and Bonding for Electrical Systems

1.2 SUMMARY

A. This Section includes methods and materials for grounding and bonding Communications 
systems.

B. All grounding / earthing and bonding shall be done to applicable codes and regulations. It 
is recommended that the requirements of IEC/TR 61000-5-2: 1.0, ANSI-J-STD-607-A, or 
both be observed throughout the entire cabling system.

PART 2 - PRODUCTS

2.1 CONDUCTORS

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required 
by applicable Code or authorities having jurisdiction.
1. Stranded conductors No. 6 AWG. 

2.2 CONNECTORS

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities 
having jurisdiction for applications in which used, and for specific types, sizes, and 
combinations of conductors and other items connected.

B. Compression fitting � 2-hole strap.  

PART 3 - EXECUTION

3.1 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 
70 (NEC), Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use.

B. Comply with UL 467 for grounding and bonding materials and equipment.

3.2 APPLICATIONS
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A. Conductors: Install stranded conductors for No. 6 AWG and larger, unless otherwise 
indicated.

3.3 INSTALLATION

A. Grounding Conductors 
1. Route along shortest and straightest paths possible, unless otherwise indicated 

or required by Code.  
2. Avoid obstructing access or placing conductors where they may be subjected to 

strain, impact, or damage.
a. Jumper across all tray junctions use two-hole crimp lugs with a bolt, lock 

washer and nut to prevent loosening of ground connections over time.
b. Contractor to remove small area of powder coat or paint to create a 

metal to metal bonding connection.
c. Per current BICSI TDMM PGrounding, Bonding and Electrical ProtectionPo

1) Grounding and bonding connectors should be one of the 
following: Tin plated copper, copper or copper alloy

2) Connections should be made using crimp connectors, or 
exothermic welding.  

d. Per TIA/EIA 607-A the TBB (Telecommunications Bonding Backbone) 
connections P����� �� 	�
e using irreversible compression-type 
connectors, exothermic welding or equivalent.P

END OF SECTION
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SECTION 270528

PATHWAYS FOR COMMUNICATONS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Main pathways for communications systems shall be the responsibility of the Division 27 
low voltage contract.
1. Includes, but is not limited to, hangars, supports, J-hooks and cable tray.
2. Sections 270536, 270535� and 2705430�6, are supplemental clarifications that 

are additions to this section.  The appropriate section(s) shall add for the material 
used.

B. Conduits, pathways, and boxes which are embedded within building finishes for 
communications systems shall be the responsibility of the Division 26 electrical contractor

C. Requirements of the following Division 26 sections apply to this section
1. Basic electrical requirements
2. Basic electrical materials and methods
3. Grounding, earthing, and bonding for electrical systems

1.2 SUMMARY

A. Contractor shall install work following specifications, drawings, manufacturer�s 
instructions and approved submittal data. 

PART 2 - PRODUCTS

2.1 CABLE PATHWAYS

A. Comply with TIA/EIA-565I�

B. Pathways shall be designed and installed to meet applicable local and national building 
and electrical codes or regulations.
1. All materials shall be UL- and/or CSA and/or ETL-approved and labeled in 

accordance with NEC for all products where labeling service normally applies. 
2. NRTL labeled for support of Category 6A cabling, designed to prevent 

degradation of cable performance and pinch points that could damage cable
3. Materials and equipment requiring UL 54, 145 or 1863 listing shall be so labeled.  

Modification of products that nullifies UL labels are not permitted.
4. The installed systems shall not generate, nor be susceptible to any harmful 

electromagnetic emission, radiation, or induction that degrades, or obstructs any 
equipment.

C. Pathways consist of conduit, basket tray/ladder rack, J-hooks, surface mounted raceway 
and power poles.  
1. Basket tray shall be utilized for distribution pathways

a. Provides proper support and load distribution along pathways.
b. Flexibility, scalability, and accessibility
c. Ladder rack shall be used in data rooms.

2. Conduits may be utilized where cable tray is not viable, providing the cross-
sectional area of the conduit is greater than the cross-sectional area of the cable 
tray.  

3. J-hooks are the minimum pathway device required for all low voltage contractors 
for use in ceiling distribution.  
a.      Refer to section 270525�

4.    Note: Surface mounted raceway and power poles should be installed only when 
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other pathway choices are not feasible.

2.2 EQUIPMENT

A. Compatibility
1. All material and equipment as provided should be the standard Commercial-Off-

The-Shelf (COTS) products of a manufacturer engaged in the manufacturing of 
such products.  All shall be typical commercial designs that comply with the 
requirements specified.  All material and equipment shall be readily available 
through manufacturers and/or distributors.
a. All equipment shall be standard catalogued items of the manufacturer 

and shall be supplied complete with any optional items required for 
proper installation.

b. Coordinate the features of materials and equipment so they form an 
integrated system.  Match components and interconnections for optimum 
future performance and backward compatibility

B. Horizontal cables shall be installed in �clean, dry� locations that provide protection from 
moisture levels above the intended operating range of inside plant (ISP) cables
1. Cable pathways shall be installed to provide protection from the elements (i.e. 

moisture) and other hazards.
2. Cables and cable pathways shall be protected from detritus elements such as 

paints, adhesives, water and cleaners.
a. In case of contamination, cables shall be replaced at the General 

Contractors expense.  Cleaning is not acceptable.
3. Pathways shall not have exposed sharp edges that may come into contact with 

telecommunications cables.
C. Pathways shall not be in elevator shafts.
D. Grounding / Earthing and bonding of pathways shall comply with applicable codes and 

regulations.  It is recommended that the requirements of IEC/TR3 61000-5-2 - Ed. 1.0, 
ANSI-J-STD-607-B, or both be observed throughout the entire cabling system.

2.3 SURFACE MOUNTING

A. Surface Mount Cable Runs and Faceplate Boxes
1. Surface mounting of cable pathway runs and/or boxes for outlets/faceplates are 

only authorized as a last resort and exception to running cables through the wall 
and above the ceiling.

2. If surface mount cable runs are used:
a. Burrs will be removed from the inside of the plastic or metal surface 

mount pathway to prevent damage to cables pulled through the run.
b. Raceway manufacturer plastic bushings shall be installed at all outlet 

openings in raceway to prevent damage to cable.
c. �T�, Splice, and corner pieces will be used to join runs.  Runs will not be 

butted together without the appropriate joining pieces.  

PART 3 - EXECUTION

3.1 HORIZONTAL PARAMETERS

A. Allowable Cable Bend Radius and Pull Tension:
1. In general, communications cable cannot tolerate sharp bends or excessive pull 

tension during installation.  
a. Bend radius for 4 pair UTP and F/UTP under no load (no pulling tension) 

shall not exceed four (4) times the outside diameter of the cable and 
eight (8) times the outside diameter of the cable under load (110N/25lbf). 
Note: Cable bend radius and pulling tensions for cables other than 4 pair 

cable increase with the diameter and type of cable refer to the 
manufacturer�s recommendations for specific requirements.
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2. After installation, exposed cable and other surfaces must be cleaned free of 
lubricant residue.  Use only lubricants specifically designed for cable installation.

B. Pull Strings:
1. Horizontal and Vertical Pathways

a. The pathway installer shall:
1) Provide pull strings in all new conduits, including all conduits with 

cable installed as part of this contract.
2) Provide pull strings in all new cable trays.
3) Pull string shall have a rated average breaking strength of 200 

pounds.
4) During pulling sessions, pull strings must move freely to prevent 

cable jacket/cable damage.
5) Free moving pull strings shall be provided in all locations where 

they are utilized as part of this contract.
C. Conduit Fill:

1. Reference manufacturer's Design Installation Guidelines manual.
2. Comply with requirements of NFPA 70 (NEC)
3. The number of cables placed in a pathway shall not exceed manufacture 

specifications, nor, will the geometric shape of a cable be affected.
a. Conduit pathways shall have a maximum fill ratio of 40% to allow for 

proper pulling tension and lay of the CAT6A F/UTP cable. A minimum of 
a 1� diameter conduit is required for new construction. Existing conduits 
will require the reduction of the number of cables placed in the conduit to 
meet the required fill ratio. 

3.2 INTRA-BUILDING CABLE ROUTING

A. Pathways
1. The backbone subsystem shall include cable installed in a vertical manner 

between floor telecommunications rooms and the main or intermediate cross-
connect in a multi-story building and cable installed horizontally between 
telecommunications rooms and the main or intermediate cross-connect in a long 
single-story building.

2. Adequate riser sleeve/slot space shall be available with the ability to ingress the 
area later in all telecommunications rooms, such that no drilling of additional 
sleeves/slots is necessary. Proper fire stopping is required for all sleeves/slots 
per national and local codes. Install fire stop material designed specifically for the 
building construction conditions and to meet the existing fire stop material as 
directed by the building engineer.

3. Backbone pathways shall be installed or selected such that the minimum bend 
radius of backbone cables is kept within manufacturer specifications both during 
and after installation.

4. Where redundant paths are required, they shall be separated by a minimum of 
24�.
a. Separate innerducts and/or armored fiber are required for each leg of the 

redundant path.
b. Separate physical routing for each path shall be utilized where possible.

5. Building backbone cables shall be installed in �dry� locations that provide 
protection from moisture levels above the intended operating range of inside 
plant (ISP) cables. �Slab-on-Grade� building designs wherein pathways are 
installed underground on/in the poured concrete slabs that are in direct contact 
with the soil are considered wet locations and hence are not permitted.

END OF SECTION
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SECTION 270529

HANGERS AND SUPPORTS FOR

COMMUNICATION SYSTEMS

PART 1 - PRODUCTS

1.1 APPROVED PRODUCT

A. The J-hooks shall meet or exceed the below characteristics of construction and features
1. Provide broad based support for cabling to aid in maintaining overall system 

performance.
2. Be available in 50.8mm (2�) and 101.6mm (4�) options
3. Come equipped with a cable retention clip
4. Offers a full line of mounting accessories.

1.2 APPROVED MANUFACTURERS

A. Ericson / Caddy
B. B-Line
C. Stiffy

PART 2 - EXECUTION

2.1 J-HOOKS AND OTHER SUPPORTS SHALL BE INSTALLED SUCH THAT THEY:

A. Shall be supported with devices designed for this purpose and shall be installed 
independently of any other structural component. J-Hooks shall not use the suspended 
ceiling support wires or lighting fixture support wires.

B. The number of cables placed into the J-hooks shall be limited to a number that will not 
cause a change to the geometric shape of the cables.
1. Limit to a 40% fill in new construction.

C. J-hooks shall not be spaced farther than 1.5 meters (5 ft.) apart, with a recommendation 
that they be space at 1 meter (3 ft.) apart.  Note: Construction may require distances to 
exceed the maximum and are considered an exception requiring approval of project 
manager or building engineer.

D. J-hooks or better must be installed without exception.  

2.2 UNACCEPTABLE INSTALLATIONS

A. Free flight of cables
B. Resting or attaching of cables on pipes, conduits, HVAC duct work, fire sprinkler 

systems, basket tray, basket tray supports or on the ceiling tiles/grid.  

END OF SECTION



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

CONDUITS AND BACK BOXES FOR COMMUNICATIONS SYSTEMS 270533 - 1

SECTION 270533

CONDUITS AND BACK BOXES FOR

COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS  

A. Division 26 � Electrical work

PART 2 - PRODUCTS

2.1 APPROVED PRODUCT

A. Conduits and Back boxes shall meet the construction requirements of the NEC for the type 
of structure and space in which they are installed and will be of the diameter and size to 
provide adequate fill, bend radius and connector space. Refer to section 270528. 

PART 3 - EXECUTION

3.1 CONDUIT SIZING

A. Conduit size shall be based on the type of cable installed and the required fill ratio and 

bend radius associated with the type of cable specified. 

1. Minimum conduit size to back box for CAT6A F/UTP shall be 1-inch EMT.

B. Conduit and installation shall be provided by Division 26. 

C. All conduit stubs shall be installed with plastic bushings appropriate for the size of conduit 

used. 

D. Conduits that stub to accessible ceiling shall be installed in the direction to provide the 

shortest path to the TDR, complete with pull string.

3.2 BACK BOX SIZING

A. New work back boxes for CAT6A F/UTP shall be a minimum of trade size 4-11/16� x 4-

11/16� x 3� (depth) plus a 5/8� plaster ring to allow for proper bend radius and connector 

termination/installation.  Side knockouts shall be avoided.

B. Back boxes for rework shall meet the same specification as for new work.

1. If existing back boxes or back boxes that are smaller due to construction 

restrictions, then devices such as extension rings, bezels or faceplates shall be 

used to modify the back box to insure proper bend radius and connector 

termination/installation. 

a. Verification and approval of the size change must have DCO 

Infrastructure Cabling and engineering approval.

3.3 BACK BOX COMPOSITION

A. All back boxes for IT systems shall be UL/CSA listed and approved for the purpose.

1. Non-metal back boxes shall not be used for any interior IT related device.
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3.4 SPECIAL CONDITIONS � LEAD LINED WALLS FOR RADIATION CONTROL

A. Refer to the complete IT Lead Lined Wall Procedure � Attachment Appendix 8

END OF SECTION



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

CABLE TRAY FOR COMMUNICATIONS SYSTEMS 270536 - 1

SECTION 270536

CABLE TRAY FOR
COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. This section shall be coordinated with Sections 270528, 270539, and 270543_46

1.2 COORDINATION

A. Prior to beginning installation, a kick-off meeting to properly coordinate the tray 
installation and expectations should be held.  It should be arranged by the General 
Contractor, and at a minimum include representatives of the following trades:  FP&D, 
Electrical (Div 26), Structured cable, Nurse Call, paging, building automation and control, 
plumbing, HVAC, fire sprinkler, framing, and others as applicable.  The Data Center 
Operations Infrastructure Cabling Team will lead the meeting.

B. The wire basket tray routing shall be approved by the low voltage CI cable contractor 
(Div. 27 sub-contractor), and the Data Center Operations.

C. Where adequate space is available a Triple tier J-Hook pathway shall parallel the basket 
trays for other services
1. The triple tier J-Hooks shall be installed by the cable tray installer.  

D. Single J-Hooks as needed to extend beyond the triple tier, shall be installed by the trade 
that will be utilizing them.

E. Cable tray shall be a high priority installation to allow adequate time for proper and 
complete cable installation prior to ceiling grid.

PART 2 - PRODUCTS

2.1 APPROVED PRODUCT

A. The Cable Tray shall meet or exceed the below characteristics of construction and 
features:
1. It shall be fully welded and available in a galvanized silver or powder coat black 

finish
2. Have an optional construction using �elongated� shaped wires offering a more 

broad-based support for installed cables.
3. Cable ladder shall be used in data rooms for horizontal management above the 

racks.
4. Ladder shall match the manufacturer of the data racks or exact equal.
5. Ladder shall be assembled with manufacturer approved parts and methods.

B. APPROVED MANUFACTURES
1. WBT � Wire Basket Tray (preferred)
2. Siemon RouteIT� Wire Mesh Cable Tray, or equal basket type tray
3. Cabolfil per owner�s approval

2.2 PART NUMBERS (SUBMITTAL REQUIRED)

A. Cable Tray  
1. Refer to plans for part numbers.
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PART 3 - EXECUTION

3.1 PATHWAY INSTALLATION

A. Supports
1. Installed per Manufacturer�s Specifications and utilize components specific to the 

maintenance of proper access in and out of the cable tray using bend delimiters.
2. Distance between supports shall not exceed 5 feet

a. Less distance between supports required if per manufacturer�s 
instructions.

b. Minimum of one support required within 24� on each side of any junction 
point.   

3. Supports shall be of the trapeze design to provide maximum stability.
a. Each support shall attach to structure via its own hangers.

1) All hanger supports shall be constructed of a rigid material such 
as all-thread.

2) All hangers and supports shall be installed perpendicular and 
plumb to the tray.  No angle supports shall be permitted unless 
augmented perpendicularly.

3) Vibration and sway (seismic) damping required.
4) Provide support across width of tray underneath, not via basket 

side wires.
5) Building walls do not qualify as a support and shall not be used 

as a support.
4. Supports shall be of sufficient strength to support at least 200% of the expected 

load
5. Wall mounted angle brackets shall not be used as a load bearing support for 

cable tray.
B. Complete system access

1. Cable tray shall have a dedicated free clearance zone surrounding it.
a. 12� clear space shall be provided on the side where natural feed will 

occur.
b. 6� clear space shall be provided on the side opposite the feed access.
c. 8� clear space above the top of tray minimum � recommended 12�.
d. 3� clear space below the tray.

2. Exception:  other services may pass through the free clearance zone provided it 
is perpendicular to the tray direction and providing they do not exceed 6' in width 
or interfere with the access to pull wire in the tray.

3.2 ROUTING OF BASKET TRAY
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A. Exact cable tray location shall be coordinated with other trades to ensure proper 
clearances and access.  Prior to installation, final cable tray routing must be approved by 
the Owner�s Data Center Operations/Infrastructure cabling team.

B. Cable tray shall be installed in straight lines, either parallel or perpendicular to building 
lines

C. Cable tray shall follow corridor paths
1. Routing above rooms and other partitions shall be avoided

D. Cable tray and flush penetrations shall be utilized over hard-lid areas as specified.
E. Access panels shall be provided where needed to provide access to the cable tray on 

both sides of the wall in hard lid areas within 3� or less of the basket tray.

3.3 TRAY INTEGRITY

A. Tray shall be installed as a complete, continuous system with no open spaces, cut outs, 
or missing segments.  Bonding between sections shall be accomplished by the 
manufacturer�s approved clamp or designated method.

B. Tray shall be free from obstructions, other systems, trash or debris.  Access to the tray 
shall be provided as outlined.

C. There shall not to be any other trades infrastructure or equipment attached to or 
supported by the basket tray or basket tray support system.

D. Tray must not be notched or cut-out to accommodate other trades.  Repairs will not be 
accepted.  Section replacement will be required at no cost to owner.

E. As much tray material as possible shall be left uncut at turns, junctions, elevation 
changes, width changes, etc. Overlap shall be clamped to maximize strength and prevent 
pinch points.

PART 4 - 
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PART 5 - 

5.1 WALL OR OTHER PENETRATIONS (SUBMITTAL REQUIRED)

A. Fire and smoke rated assemblies
1. Penetrations shall comply with all fire and smoke prevention methods per codes 

and as outlined elsewhere in this document, including Section 270528 and 
Division 7.  

B. Approved penetration methods
1. Preferred barrier penetration method shall be to run the tray continuous through 

the barrier, with closure provided by Firestop pillows.
a. Framing shall be boxed around openings to permit proper pillow 

insertion.  Coordinate with framing contractor.  
2. Sleeves or conduits

a. EZ-Path or alternate penetrations must provide 150% of the designed 
cross-sectional area of the basket.  

b. Conduit permitted only with written pre-bid permission or engineering 
notation on the drawings.

c. Each penetration sleeve or conduit shall be bonded on both sides of the 
penetrated barrier using UL and AHJ approved methods.

3. All penetrations shall be positioned in-line with the cable tray to facilitate ease of 
pulling conductors and provide a straight-line path. 
a. The bottom of the penetration device shall be flush with the bottom of the 

cable tray
b. Side-to-side penetrations must be completely within the cable tray space 

or directly above whenever possible.
4. Approved penetration devices shall be a minimum size of 4�

a. Total penetration space at each location shall be sized for 20% growth 
and be equal to or greater than the cross-sectional area of the basket 
tray.

b. Approved devices where smaller penetrations are permitted shall be a 

minimum size of 1�.
5. Approved devices shall be approved by the local facility manager:

a. Fire rated STI EZ-Path
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b. Hilti self-sealing device
c. Tray with enclosed wall and properly sized and installed pillows
d. Conduit sleeves  

1) Conduit sleeves should only be used as a last resort upon 
approval from owner�s Data Center Operations Infrastructure 
Cabling representative.

5.2 UTILIZATION

A. Capacity
1. Trays and penetration devices shall be properly sized

a. Provide a maximum calculated fill ratio of 40% to an inside depth not to 
exceed 3 inches (75 mm)

b. Provide capacity to allow for at least 20% future growth
B. Systems served

1. Cable trays, J-hooks, and penetrations shall be dedicated to a single system.  
Mixing of other systems with voice and data shall not be permitted in tray or J-
hook paths.

2. Exception: Different systems may share cable tray providing the following 
conditions are met:
a. Less than 40% overall fill is maintained, plus 20% additional space for 

growth
b. There is a minimum 3� separation between systems
c. There is a grounded physical divider between systems

C. Restricted content in trays
1. The wire basket tray shall only contain cables for the voice and data 

communications systems.  
a. If there is sufficient space in the tray, and with approval from both the 

data network sub-contractor and the Data Center Operations, certain 
other IP services may share tray space. (i.e. camera, telemetry, similar).

b. Service loops must not reduce tray capacity.
c. Nurse call cabling shall be run in the J-Hook path.  All nurse call 

installations must provide their own path or utilize the triple J-Hook 
system.

D. Triple J-Hook path assignments
1. The Lower tier of the triple J-Hook path is designated for Card Access and 

building automation and controls
2. The Middle tier of the triple J-Hook path may alternately be utilized for Nurse 

Call, or other EMI producing systems.
3. The Top tier of the triple J-Hook path is designated for satellite, DAS, or similar 

systems.
4. When a triple J-hook pathway is not installed or available each system provider 

shall install their own j-hook pathway and wall penetrations.
5. Service loop and slack shall not interfere with other pathways.

END OF SECTION
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INTER-BUILDING/CAMPUS CABLE ROUTING

SECTION 270543/46

UNDERGROUND DUCTS, UTILITY POLES,
AND RACEWAYS FOR INTER-

BUILDING/CAMPUS CABLE ROUTING

PART 1 - PRODUCTS

1.1 INTER-BUILDING/CAMPUS CABLE ROUTING

A. The backbone subsystem shall include cable installed between buildings via approved 
underground, tunnel, direct -buried, aerial or any combination of these from the Campus 
Distributor/Main Cross-connect (CD/MC/TEC) to Building Distributor/Intermediate Cross-
connect (BD/IC/TDR) in a multi-building campus.
1. 4� Conduit is required 
2. (3) 1 (� ����� ��cts shall be installed in all 4� conduits going building to building.
3. Armored Fiber is required.
4. Microduct/microfiber is optional.

B. Backbone pathways shall be installed or selected such that the minimum bend radius and 
pulling tension of backbone cables is kept within cable manufacturer specifications both 
during and after installation.

C. In an underground system, adequate underground conduit space shall be available and 
accessible at each building. The conduits shall not exceed a fill ratio of 40%. 
1. All underground systems shall be designed to prevent water runoff from entering 

the building. All underground systems must be cleared of any moisture prior to 
installation of any cable type. These systems must be sealed at both ends when 
not in use and after cable installation to prevent moisture and rodent infiltration.

PART 2 - EXECUTION

2.1 INSTALLATION

A. The backbone cables shall be installed in a hierarchical star topology, emanating from 
the Campus Distributor/Main Cross-connect to each satellite building, Building 
Distributor/Intermediate Cross-connect or Floor Distributor/Horizontal Cross-connect 
located in a telecommunication room.  All Inter-building/Campus cables shall be installed 
to the applicable codes and regulations.

B. Where redundant paths are required, they shall be separated by a minimum of 24�.
1. Separate innerducts are required for each leg of the redundant path.
2. Separate physical routing for each path shall be utilized where possible.

C. Optical fiber shall be run for all Inter-building/Campus backbone segments, and as a 
recommendation, at least one balanced twisted-pair cable should be run for each Inter-
building backbone segment.
1. Fibers will be Fusion Spliced in the telecommunications rooms using LC Pigtails 

in wall mounted interconnect centers or rack mounted panels equipped with 
sufficient ports, slack storage space and splice trays if required to terminate and 
secure all fibers.

D. ST connectors are no longer recommended in the TIA 568-C.3 standard but may be used 
in legacy installations.

E. Over-voltage Circuit Protection shall be utilized for cabling which enters or exits a building 
shall comply with applicable codes and regulations. 

F. OSP (outside plant) cables shall transition to an ISP (inside plant) within 50 feet of 
changing environment, per national and local codes and regulations.
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INTER-BUILDING/CAMPUS CABLE ROUTING

END OF SECTION



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

IDENTIFICATION FOR LOW-VOLTAGE CABLES AND LABELING 270553 - �

SECTION 270553

IDENTIFICATION FOR LOW-VOLTAGE
CABLES AND LABELING

PART 1 - GENERAL

1.1 NOT USED 

PART 2 - PRODUCTS

2.1  LABELING

A. Structured cabling shall be labeled in accordance with ANSI/TIA 606-B standards.
B. A unique identifier shall be marked on each faceplate to identify it as connecting 

hardware.
C. Each port in the faceplate shall be labeled with its identifier.
D. A unique identifier shall be marked on each piece of connecting hardware to identify it as 

connecting hardware.
E. Each port on the connecting hardware shall be labeled with its identifier.
F.          Cable Labeling

1. Label System
a. Labels Identification (Labeling) System:

1) Brady
2) Dymo
3) Hellerman-Tyton
4) Panduit
5) Acceptable alternate

a) Approval from Data Center Operations Infrastructure 
Cabling team member required prior to bid

2. Cable Labels
a. Self-adhesive vinyl or vinyl-cloth wraparound tape markers, machine 

printed with alphanumeric cable designations.  Plastic, self-adhesive 
labels are not acceptable.

b. Each end of the Horizontal cables shall be labeled with a mechanically 
generated label within 300mm (12 in) of the end of the cable jacket with 
the link identifier which shall be a unique configuration determined by 
owner. This also applies to the Backbone Cables.

3. Flat-surface labels
a. Self-adhesive vinyl or vinyl-cloth labels, machine printed with 

alphanumeric cable designations
4. Contractor shall:

a. Provide transparent plastic label holders, and 4 pair marked colored 
labels.

b. Install colored labels according to the type of field as per ANSI/TIA 606-
B.1 color code designations.

G. PALLETTE
1. Use the owners color-code guidelines for voice, data, cross-connect, riser, and 

backbone fields.  Otherwise, use the ANSI/TIA 606-B designation strip color-
code guidelines for voice, data, cross-connect, riser, and backbone fields.  Color 
designations for F/UTP cable:
a. Intermountain Healthcare Standard Wiring Palettes for Horizontal 

Cabling

b. Use Color
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1) Data & IP Phones Blue
2) Analog Phone Blue
3) Security Card Readers Grey/Yellow
4) IP Security Cameras Blue
5) Fire Systems Red
6) TV Coax Black
7) Public Address/Telecom Patching in TEC only White
8) Clinical Engineering �      Orange

a) Monitoring, Bed Systems Orange
b) Nurse Call (5e) Orange
c) Real time patient data Orange

9) Wireless Yellow
10) Foreseer (Belden 1422) Red

H. Outlet/Jack/Faceplate Icons/labeling will match the color of the cable attached to the back 
side of the outlet/jack.

PART 3 - EXECUTION

3.1 GENERAL IDENTIFICATION

A. Installer shall label all cable, regardless of length.
B. Identify system components, wiring, and cabling complying with TIA/EIA-606-B.1.  

Comply with requirements for identification specified in Division 26 Section "���� !#!$% !&�

for Electrical Systems."
C. Color-code cross-connect fields. Apply colors to voice and data service backboards, 

connections, covers, and labels.
D. Using cable management system software specified in Part 2, develop Cabling 

Administration Drawings for system identification, testing, and management. Use unique, 
alphanumeric designation for each cable and label cable, jacks, connectors, and 
terminals to which it connects with same designation. At completion, cable and asset 
management software shall reflect as-built conditions.

E. Cable Schedule: Post in prominent location in each equipment room and wiring closet. 
List incoming and outgoing cables and their designations, origins, and destinations. 
Protect with rigid frame and clear plastic cover. Furnish an electronic copy of final 
comprehensive schedules for Project.

F.          Cabling Administration Drawings: Show building floor plans with cabling administration-
point labeling. Identify labeling convention and show labels for telecommunications 
rooms, backbone pathways and cables, entrance pathways and cables, terminal 
hardware and positions, horizontal cables, work areas and workstation terminal positions, 
grounding buses and pathways, and equipment grounding conductors. Follow convention 
of TIA/EIA-606-B.1. Furnish electronic record of all drawings, in software and format 
selected by Owner

3.2 CONCEALED ENDS

A. Jacks, connectors, terminations, and similar that are in concealed locations such as 
above grid ceilings, shall have additional labeling.  The additional label shall be on the 
face of the grid in a visible location, immediately adjacent to the termination location.

3.3  CABLE AND WIRE IDENTIFICATION

A. Label each cable visibly within 4 inches of each termination and tap, where it is 
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

B. Each wire connected to building-mounted devices is not required to be numbered at 
device if color of wire is consistent with associated wire connected and numbered within 
panel or cabinet.
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C. Label each terminal strip and screw terminal in each cabinet, rack, or panel.
1. Individually number wiring conductors connected to terminal strips and identify 

each cable or wiring group being extended from a panel or cabinet to a building 
mounted device shall be identified with name and number of particular devices 
as shown.

2. Label each unit and field within distribution racks and frames.
D. Labels shall be preprinted or computer-printed type with printing area and font color that 

contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-B.1.

END OF SECTION
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SECTION 271116

CABINETS, RACKS, FRAMES,
AND ENCLOSURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Cabinets and racks specifications are in TIA569-C and in the ET pages of the plans.

PART 2 - PRODUCTS

2.1 APPROVED PRODUCT

A. OPEN RACKS
1. For rack-mounted installations in a telecommunications room the installer shall 

use a 19 inch by 3-inch-deep equipment rack.

a. Equipment Rack 19X X 8', 52 RU, Black � Chatsworth 55053-715

b. Equipment Rack 1Z� X 7�, 45 RU, Black � Chatsworth 55053-703

c. Exception: Where other size cabinets are specified by design team at 
owner�s direction

B. WIRE MANAGERS
1. Part Numbers

a. Vertical Wire Manager, Double Sided, Black 10� wide x 8� tall � 
Chatsworth 400Z[\]^_

b. Vertical Wire Manager, Double Sided, Black 10� wide x 7� tall � 
Chatsworth 400Z[\]`a

c. Horizontal Wire Manager, 4U � Panduit PEHF4
2. Typical Standard Layout

a. Layout is 10� vertical manager, then 1Zb rack, then 10� vertical manager, 
then 1Zb tcdef ghij ^`b kitgldcl manager.

b. Where more than 2 racks are called for, maintain the pattern of 10� 
vertical wire management on the ends, and 10� vertical management 
between racks.

C. CABINETS
1. Standard Cabinet

a. 2-Sided Cabinet � Vertiv E4562121120001S 

b. 1-Sided Cabinet � Vertiv E4562122120001S
2. Wall Mount Cabinet

a. Vertical Wall Mount Cabinet � Legrand VWMSD-4RU-42-B

b. Vertical Wall Mount Cabinet � Legrand VWMSD-8RU-42-B

c. Fixed Mounting Rail Kit � Legrand VWM-RR-4RU

d. Fixed Mounting Rail Kit � Legrand VWM-RR-8RU

e. Pivoting Mounting Rail Kit � Legrand VWM-PIV-4RU

f. Fan Kits with 115 VAC fans � Legrand VWMFK-115

g. Top Brush Grommet Kit � Legrand VWMBGK

h. Circular Knockout Grommet Kit � Legrand VWMGR-30

END OF SECTION
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SECTION 271119

TERMINATION BLOCKS AND
PATCH PANELS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Requirements of the following Division 26 sections apply to this section
1. Basic electrical requirements
2. Basic electrical materials and methods
3. Grounding, Earthing, and Bonding 

PART 2 - PRODUCTS

2.1 APPROVED PRODUCT

A. PATCH PANELS � COPPER
1. 48 Port CAT 6A Shielded, 1RU Angled Patch Panel with Outlets � 

Siemon Z6AS-PA-48A
2. 48 Port CAT 6A Shielded, 1RU Flat Patch Panel with Outlets � 

Siemon Z6AS-PNL-U48K
3. 24 Port CAT 6A Shielded, 1RU Plat Patch Panel with Outlets � 

Siemon Z6AS-PNL-U24K
4. 48 Port CAT 5e, 2RU Angled Patch Panel, 110 Style � Siemon HD5-48A
5. 48 Port CAT 5e, 2RU Flat Patch Panel, 110 Style � Siemon HD5-48
6. 24 Port CAT 5e, 1RU Angled Patch Panel, 110 Style � Siemon HD5-24A
7. 24 Port CAT 5e, 1RU Flat Patch Panel, 110 Style � Siemon HD5-24
8. 19� Angled Blank Filler Panel, 1U, Black � Siemon PNL-BLNKA-1

a. Provide blank fillers where appropriate.
9. 19� Flat Blank Filler Panel, 1U, Black � Siemon PNL-BLNK-1

a. Provide blank fillers where appropriate.
B. PATCH PANELS � FIBER

1. Rack Mount Fiber Enclosure � Siemon RIC3-48E-01
2. Wall Mount Fiber Enclosure � Siemon SWIC3G-AA-01
3. Blank Adapter Plate, Black � Siemon RIC-F-BLANK-01
4. 12F-LCUPC-SM-Loaded�Splice Cassette - Siemon � RSC12-LCUSMA-B1

C. CABINET PATCH PANEL � FIBER
1. Lightstack Surface Mount Module Enclosure � Siemon � LSE-01
2. Lightstack Surface Mount Splice Enclosure � Siemon � LSS-01
3.    LightStack LC Adapter Plate � Siemon LS-LS12-01C-AQ

PART 3 - EXECUTION

3.1 INSTALLATION

A. For angled patch panels, the terminations shall cross in the back to the opposite path of 
the patch panel to maximize available cable bend radius.

B. See illustration below in this section:
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END OF SECTION
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SECTION 271300

BACKBONE CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawing and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this section.

B. Section 27 05 28 � Pathways for Communications Systems.

1.2 DEFINITIONS 

A. INTRA-BUILDING CABLING
1. Cable that runs between telecommunications rooms (TRs) inside a building.  Can 

be vertical or horizontal in physical orientation.  It consists of the backbone 
transmission media between these locations and the associated connecting 
hardware terminating this media.

B. INTER-BUILDING / CAMPUS CABLING
1. Cable that runs between buildings in a campus environment.  It is normally a 

first-level backbone cable beginning at the main cross-connect in the equipment 
room of the hub building and extending to the intermediate cross-connect in the 
equipment room of a satellite building. Campus Backbones require optical fiber 
cable to be installed to support high speed data applications.

2. Customer owned outside plant (OSP) cabling.

PART 2 - PRODUCTS

2.1 PERMITTED BACKBONE MEDIA

A. Cables allowed for use in the backbone include: 
1. CAT 6A F/UTP Riser, Blue, Data � Siemon 9A6R4-A5-06-R1A
2. CAT 6A F/UTP Plenum, Blue, Data � Siemon �����-A5-06-R1A
3. 50 Pair Category 3 Riser Cable Gray � General Cable 2133161 or equal
4. Fiber Optic Cable, Single-mode, 24 Strand, Armored Indoor/Outdoor Cable, 

Black � Siemon ���8P024L-E201A
5. Fiber Optic Cable, Single-mode, 24 Strand, Armored, Riser Cable, Yellow � 

Siemon �BC8P024L-205A
6. Fiber Optic cable, Multi-mode, OM4, 12 Strand, Armored, Riser Cable, Aqua � 

Siemon �BC5P012G-T512A (Data Centers must be OM4 or better)
B. The cable shall support voice, data and imaging applications. The bending radius and 

pulling strength requirements of all backbone cables shall be observed during handling 
and installation. 

C. Multi-pair twisted pair cable is intended to support analog voice applications and shall be 
tested for continuity only.

D. In addition to meeting the applicable performance specifications, all copper and optical 
fiber cable shall be appropriate for the environment in which it is installed. 

2.2 MEDIA PRODUCTS

A. COPPER
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1. The total channel length between the Campus Distributor/Main Cross-connect 
and to any floor Distributor/Horizontal Cross-connect shall not exceed the 
following length limits for copper cabling:
a. 2,000 m (6,560 ft) for balanced twisted pair for PBX/Class A (100 kHz) 

applications.
b. 200 m (656 ft) for balanced twisted pair for Class B (≤ 1 MHz) 

applications.
c. 100 m (328 ft) for balanced twisted-pair categories 6, 6A & 7 (per 

Backbone segment when providing a two-level Backbone).
B. MULTIMODE OPTICAL FIBER

1. See Siemon website for supportable fiber distances
a. Laser qualified 50/125m multimode fiber optical fiber cables shall be in 

compliance with the following standards ISO/IEC 11801:2002 OM3, 
ANSI/TIA-568-C.3, ANSI/TIA-568-C.1 and Telcordia GR-40������ ��

well as the guaranteed application distances, attenuation, bandwidth, 
and group index of refraction requirements. 

b. Specifications:
1) Shall support 10GBASE-SX for all horizontal workstations, risers 

and short length backbone (���0 m) locations.
2) Constructed for overfilled launch (OFL) and restricted mode 

launch (RML) bandwidth to ensure compatibility with both LED 
and laser light sources.

3) Have an Aqua Outer Jacket and be available in cable ratings 
including OFNR and OFNP.

C. SINGLE MODE OPTICAL FIBER
1. See Siemon website for supportable fiber distances
2. Single-mode optical fiber cable shall be used for 1st and 2nd Level Backbone 

applications only.
3. All fiber is to fusion spliced terminations.

PART 3 - EXECUTION

3.1 TOPOLOGY

A. The Backbone cabling shall use a conventional hierarchal star topology. 
1. There shall be no more than two (2) levels of cross-connects between the 

campus distributor/main cross �connect (CD/MC) and any given floor 
distributor/horizontal cross-connect (FD/HC). 

2. From the FD/HC no more than one cross-connect shall be passed through to 
reach the CD/MC.

B. Splicing of UTP, F/UTP and S/FTP copper cables is not permitted.

3.2 TYPICAL TDR BACKBONE

A. A typical TDR backbone for a hospital campus shall consist of:
1. Redundant (2 ea.) 24 strand single-mode fiber each routed in a separate path.
2. One 50 pair copper feed line. 

END OF SECTION
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SECTION 271500

HORIZONTAL CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this section.

B. Section 27 05 28 - Pathways for Communications Systems 

1.2 SUMMARY 

A. This section includes requirements and guidelines for the installation of F/UTP, ScTP, 
and Fiber horizontal cabling.  
1. Horizontal cable and its connecting hardware provide the means of transporting 

signal between the telecommunications outlet/connector and the horizontal 
cross-connect located in the communications termination room This cabling and 
its connecting hardware are called ������ ent link,� � ¡erm that is used in the 
testing protocols.

PART 2 - EXECUTION

2.1 HORIZONTAL CABLE

A. Quantity
1. Two horizontal cables shall be routed to each work area.  Cable connected to 

information outlets shall be CAT6A F/UTP, 4-pair, 100Ω balanced twisted-pair.
a. A work area is approximately 100 sq. ft. and includes the components 

that extend from the telecommunications outlet/connectors to the station 
equipment.

b. Two (2) standard cables shall be run to each wireless access point 
location per current best practice.

c. One (1) standard horizontal cable may be run to the following locations:
1) Each building control system enclosure as directed by the 

building controls vendor.  
2) Each IP Video Surveillance Camera at each of the designated 

locations.
3) Each wall phone.
4) Each wall monitor/display.

2. For voice or data applications, 4-pair balanced twisted-pair or fiber optic cables 
shall be run using a star topology from the telecommunications room serving that 
floor to every individual information outlet.  The customer prior to installation of 
the cabling shall approve all cable routes.

3. Installation interfaces shall be T568B wiring standards.
B. Maximum Length

1. All horizontal cables, regardless of media type, shall not exceed ¢£ � (2¢¤ ¥¡.) 
from the telecommunications outlets in the work area to the Floor 

2. Distributor/Horizontal Cross connect (FD/HC) located in the Telecommunication 
Room.

3. The combined length of jumpers, patch cords inclusive of equipment cables in 
the Floor Distributor/Horizontal Cross-connect shall not exceed 5m (16 ft.).

4. The maximum length of Work Area equipment cables shall be 5m (16 ft.) If a 
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MuTOA (Multiple User Telecommunication Outlet) environment exists, then the 
maximum equipment cable shall not exceed 22m (72 ft.) (Lake Park Facility)

5. Terminate all conductors¦  § ¨�©ª� shall contain un-terminated elements. Make 
terminations only at indicated outlets, terminals, cross-connects, and patch 
panels.

C. Minimum Length
1. It is recommended that a minimum horizontal cable distance of 15m (4¢ ¥¡«¬ ®¯°°

be maintained between the telecommunications room and the work area. This 
will provide adequate Insertion Loss/Attenuation for applications over 1 Gig.

2. For installations with consolidation points, a minimum horizontal cable distance of 
15m (4± ²³«¬ ®¯°° ´µ ¶¯·¸³¯·ned between the telecommunications room and 
consolidation point, and 5m (16 ft.) between the consolidation point and the work 
area. This will provide adequate Insertion Loss/Attenuation for applications over 
1 Gig.

D. Splice Free
1. Each run of balanced twisted-pair cable between Floor Distributor/Horizontal 

Cross-connect in the telecommunication room and the information outlet at the 
Work Area shall not contain splices.

2. Bridged taps and splices shall not be installed in the horizontal cabling
E. Protection

1. Horizontal distribution cables shall not be run in under slab raceways that are 
damp or wet locations unless suitably rated for the environment.
a. Under slab conduits that are outside of the building are considered wet 

locations.
F. Slack -Service Loop � Routing

1. In the work area, a minimum of 1m (3 ft) should be left for balanced twisted-pair 
cables and fiber cables.

2. In telecommunications rooms a minimum of 3m (10 ft) of slack should be left for 
all cable types.  This slack must be neatly managed on trays or other support 
types

2.2 SEPARATION

A. Separation from EMI sources
1. Installation shall comply with BICSI TDMM and TIA/EIA-56±¹º ²»¼ µ½¯¼¯³·¸¿

unshielded copper voice and data communication cable from potential EMI 
sources, including electrical power lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic 
raceways and unshielded power conductors and EMI Source shall be as follows:
a. EMI Source Rating Less Than 2 kVA: A minimum clearance of 5 inches.
b. EMI Source Rating between 2 and 5 kVA: A minimum clearance of 12 

inches.
c. EMI Source Rating More Than 5 kVA: A minimum clearance of 24 

inches. 
3. Separation between communications cables in grounded metallic raceways and 

unshielded power lines or EMI Source shall be as follows:
a. EMI Source Rating Less Than 2 kVA: A minimum clearance of 2-1/2 

inches.
b. EMI Source Rating between 2 and 5 kVA: A minimum clearance of 6 

inches.
c. EMI Source Rating More Than 5 kVA: A minimum clearance of 12 

inches.
4. Separation between communications cables in grounded metallic raceways and 

power lines and EMI Source located in grounded metallic conduits or enclosures 
shall be as follows:
a. EMI Source Rating Less Than 2 kVA: A minimum clearance of 2 inches.
b. EMI Source Rating between 2 and 5 kVA: A minimum clearance of 3 
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inches.

c. EMI Source Rating More Than 5 kVA: A minimum clearance of 6 inches.
5. Separation between Communications Cables and Electrical Motors and 

Transformers, 5 kVA or 1 HP and Larger: A minimum clearance of 48 inches. 
6. Separation between Communications Cables and Fluorescent Fixtures: A 

minimum clearance of 5 inches
B. Other Clearances 

1. Horizontal pathways used for telecommunications cabling shall be dedicated for 
telecommunications use and not shared by other building services. 

2. In a false ceiling environment, a minimum of 75 mm (3 in) shall be observed 
between the cable supports and the false ceiling. 

2.3 PATHWAY

A. Cable Tie Wraps
1. Cable Tie Wraps are not permitted as a pathway device or support.
2. Tie Wraps shall only be used to provide strain relief at termination points.
3. Tie wraps shall not be over tightened to the point of deforming or crimping the 

cable sheath.
B. Constraints

1. Horizontal cables shall be installed in �dry� locations that provide protection from 
moisture levels above the intended operating range of inside plant (ISP) cables. 
a. If cabling is intentionally or unintentionally exposed to water or otherwise 

coated with or exposed to direct contact with solvents, paints, adhesives, 
sealants or other third-party materials, Siemon will not warranty the 
cabling product or if after the warranty has been issued, it would become 
void.  Therefore, any cabling that has been exposed as listed above, 
must be removed and replaced.

2. Horizontal pathways shall be installed or selected such that the minimum bend 
radius of horizontal cables is kept within manufacturer specifications both during 
and after installation. 

3. A minimum of a 1� diameter conduit is recommended for new construction.  
Existing conduits will require the reduction of the number of cables placed in the 
conduit to meet the required fill ratio.
a. The Contractor shall observe the bending radius and pulling strength 

requirements of the 4-pair balanced twisted-pair and fiber optic cable 
during handling and installation.
1) 4-Pair UTP, F/UTP, S/FTP bend radius Ç È ³·¶µ »É³·Êe 

diameter of cable under no-load conditions. 8 times the outside 
diameter under load (pulling 110 N/25 lbf.) conditions.

2) Multi-pair or Hybrid cable bend radius Ç ËÌ ³·¶µ ³®µ »É³·Êµ 
diameter under all conditions.

3) 2-Fiber and 4 Fiber cables bend radius Ç ÍÎ¶¶ ÏË ·¸«¬ É¸Êµ¼ ¸»-
load conditions. 50mm (2 in.) under load (pulling 222 N 50 lbf)

4. Cable shall not be run through structural members or in contact with pipes, ducts, 
or other potentially damaging items. 

5. Cable that passes through non-Intermountain Healthcare spaces must be 
installed in conduit.  

6. Horizontal cabling shall contain no more than one transition point or consolidation 
point between the horizontal cross-connect and the telecommunications 
outlet/connector.

7. Do not install bruised, kinked, scored, deformed, abraded cable or otherwise 
damaged cable. Do not splice cable between termination, tap, or junction points. 
Remove and discard cable if damaged during installation and replace it with new 
cable.

8. During Cold-Weather Installation, bring cable to room temperature before de-
reeling. Heat lamps shall not be used for heating.

C. Capacity
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1. The number of horizontal cables placed in a cable support or pathway shall be 
limited to the number of cables that will not alter the geometric shape of the 
cables.

2. Maximum pathway (cable tray/basket tray/wireway) capacity shall not exceed a 
calculated fill ratio of 50% to a maximum of 75 mm (3 in) inside depth.

3. Maximum conduit pathway capacity shall not exceed a 40% fill.  However, 
perimeter and furniture fill are limited to 60% fill for move and changes.  A 40% 
fill ratio is the maximum fill for CAT6A F/UTP cables.

4. All unused cables shall be removed
a. Or labeled at both ends designating future purpose and locations of each 

end.

END OF SECTION
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SECTION 271513

COPPER CABLE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 PALLETTE

A. Color palette shall be in accordance with Section 27 05 53

1.3 SUMMARY

A. This Section covers approved F/UTP cable types
B. Systems shall be CAT6A F/UTP unless a written deviation has been approved.
C. CAT6A UTP and CAT6A F/UTP shall not be mixed on the same campus.
D. This cable shall be used for both voice and data applications and shall be plenum rated 

where required by code

PART 2 - PRODUCT

2.1 APPROVED PRODUCT

A. TYPE 6A F/UTP (foil over unshielded twisted pair) - Siemon
1. CAT 6A F/UTP Riser, (CMR) � Siemon 9A6R4-A5-(XX)-R1A
2. CAT 6A F/UTP Plenum, (CMP) � Siemon 9A6P4-A5-(XX)-R1A

a. (XX) Ð ÑÒÓÒÔ Õ Ö×Ø ÙÓÚÛ Õ ÖÜ, Yellow � 0ÝØ Þrange

END OF SECTION
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SECTION 271543

FACEPLATES AND CONNECTORS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 DEFINITION

A. Work-Area Cabling
1. The work area is comprised of work area outlet/connectors, faceplates, outlet 

boxes and equipment cords.  It acts as the interface to the horizontal cabling 
from the horizontal cross-connect (HC) to telephone, network equipment, 
wireless access points (WAP) and OIP devices.

PART 2 - PRODUCT

2.1 OUTLETS

A. Category 6A Jack � Siemon Z6A-S(XX)
1. Use (XX) to specify color.
2. Universal design allows the same outlet to be mounted in a flat or angled 

orientation.  
B. Category 6A Z-Plug WO Latch Protector � Siemon ZP1-6AS-(00)S
C. Voice Outlet, Single Gang Faceplate, White W/Wall Hung Phone W/6A Insert � Siemon 

MX-WP-Z6AS-SS

2.2 FACEPLATES/BOXES

A. 10G Single Gang Faceplate, White, 4 Position � Siemon 10GMX-FP-04-02
B. MAX Single Gang Faceplate, White � Siemon MX-FP-S-(XX)-02

1. USE (XX) to specify the number of ports.
C. MAX Single Gang Faceplate, Stainless Steel, 4 Position, with Label Holder � Siemon 

MX-FP-S-04-SS-L
1. To be used in the Operation Rooms

D. Surface Mount Box, White, 2 Position � Siemon MX-SMZ2-02
E. Furniture Faceplate, Black � Siemon MX-UMA-01
F. Conference Room Table Inserts should include and HDMI port.

PART 3 - EXECUTION

3.1 WORK AREA TERMINATION

A. All balanced twisted-pair cables wired to the telecommunications outlet/connector, shall 
have 4-pairs terminated in eight-position modular outlets in the work area.  All pairs shall 
be terminated.

B. Outlet/connector back boxes shall be a minimum 4-11/16 square box (4-11/16� x 4-11/16� 
x 3�) with a minimum single gang 5/8� mud ring for new construction to accommodate the 
CAT6A connectors. 

C. Existing back boxes will require a faceplate stand-off and/or a faceplate that can 
accommodate a bezel to extend the CAT6A jack out to allow the installation of the 
CAT6A connectors.
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D. All outlets need to be installed in the angled position. 

END OF SECTION 
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SECTION 271619

PATCH CABLES

PART 1 - GENERAL

1.1 SUMMARY

A. This section is issued as a guide for patch cable installations in the Data Center, wiring 
closets (TDR) and user areas where patch cables are required for connectivity to IP and 
TDM phones, and IP data connectivity needs for Intermountain Healthcare.  All patch 
cables will support voice, data, and imaging applications within the Intermountain 
Healthcare Enterprise.

PART 2 - PRODUCTS

2.1 APPROVED PRODUCT

A. Patch Cable, CAT 6A Shielded - Siemon SP6A-S (XX)-(XX) 
1. Use 1st (xx) to specify length.  Use 2nd (xx) for color.

B. Patch Cable, CAT 5e, Orange � Siemon MC5-(XX)-0909
1. Use (xx) to specify length.  For use with NURSE CALL only.

C. Patch Cable, CAT 5e, White � Siemon MC5-(XX)-0202
1. Use (xx) to specify length.  
2. For use in the TEC for the Copper Backbone Patch only.

D. Patch Cable, Fiber, Singlemode Duplex W/LC Connectors, Yellow � 
Siemon FJ2-LCULCUL-(xx)
1. Use (xx) to specify length.

E. Patch Cable, Fiber, Multimode Duplex W/LC Connectors, Aqua � 
Siemon FJ2-LCLC5V-(xx)AQ
1. Use (xx) to specify length.  For use in the Data Center.

PART 3 - EXECUTION

3.1 PALLETTE

A. Patch Cable Color Codes
1. The Intermountain Healthcare Enterprise standard for patch cable color is in 

Section 27 05 53.
2. The patch cable color shall match the feed cable color to identify the service 

provided.
B. Contractor furnished

1. All patch cables for the TEC, TDR�s shall be included in the low voltage contract 
and will be required to match or exceed the existing level of the installed 
structured cabling system.

2. All patch cables for the user areas shall be Owner furnished and will be required 
to match or exceed the existing level of the installed structured cabling system.

3. All patch cables shall be Owner installed.
4. The quantity of patch cables to be provided by the low voltage contractor shall be 

specified in the plans.
a. 50% 5ft � 30% 7ft � 15% 10ft � 5% 15ft

END OF SECTION
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SECTION 271100

EQUIPMENT ROOM FITTINGS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Requirements of the following Division 26 sections apply to this section
1. Basic electrical requirements
2. Basic electrical materials and methods
3. Grounding, earthing, and bonding

B. Standards
1. Minimum equipment room specifications shall comply with the 2010 AIA 

Guidelines for Design and Construction of Healthcare Facilities.
2. Minimum recommended room sizes are requirements, not suggestions.
3. Enterprise IS Architecture (EISA) maintains several documents around 

standards.  The primary standards list is the EISA Standards 2010 � Master List.  
Occasionally, there is a need to breakout specific standards for an area.

1.2 SUMMARY

A. This Section specifically details the facilities design and operations standards to be 
utilized for Intermountain Health Care�s Data Rooms (TEC) and data closets (TDR).

1.3 COMMON REQUIREMENTS

A. Rack layout and mounting
1. Standard room layouts are located on the plans.  

B. Rack and wall mounting locations
1. Rack and wall space use is pre-designated at the design stage.  Before mounting 

any equipment on a wall or in a rack, the location must be verified by the Div 27 
sub-contractor and the Data Center Operations.  

1.4 DEFINITIONS

A. Data Center � Major computer/technology/network facilities providing a significant 
percentage of the data and application services for the enterprise.

B. Data Rooms � ((TEC) Technology Equipment Center) � Purpose built buildings or 
rooms that provide communications point-of-presence along with some data and 
applications services for a local facility or region.  

C. TSER (Telecommunications Service Entrance Room) � Houses the point at which 
data and voice circuits and services enter the facility and outdoor cabling interfaces with 
the building infrastructure.  Typically, the TSER will be located in the TEC.

D. Data Closets � ((TDR) Technology Distribution Room) � Specific location within a 
facility that provides communication services for a specific area (floor, wing, office area) 
of that facility only.  A secure, flexible, and easily managed location for the structured 
cabling systems, network electronics, clinical systems, nurse call systems, and other 
technology and communications equipment.

PART 2 - TECHNOLOGY ROOM SPECIFIC REQUIREMENTS

2.1 TECHNOLOGY EQUIPMENT CENTER (TEC)
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A. Each Hospital will have a dedicated TEC which will serve as the main communications 
point-of-presence along with data and application services for the local facility or region.  
Houses the core networking equipment, application servers and data storage devices 
that serve the buildings on the campus.  The Telecommunications Service Entrance 
Room (TSER) will be in the same room.

2.2 TEC IN HOSPITALS

A. Physical Construction
1. The TEC should be in an area easily accessed for delivery of equipment and 

high traffic without disturbing patient care.
2. The size of the TEC will be based on the number of cabinets required to support 

the campus, plus 30% growth.
3. Walls will be constructed from the from the floor to the deck and be completely 

sealed from surrounding spaces.
4. A minimum 50% of open wall space will have ¾/ fire rated plywood covering the 

walls.
5. Fire rated plywood shall be painted with fire resistant paint, leaving the fire rating 

stamp un-painted.  
6. The TEC should not have a ceiling other than the deck.
7. Static Dissipative Tile is required in the TEC.
8. The door to the TEC shall be 8� tall and 4� wide to accommodate the cabinet 

height.
91 The walls of the TEC should not have any windows installed.

B. Layout
1. Cabinets will be in a cold isle configuration.
2. Containment will be installed, including removable ceiling panels and isle doors.

C. Electrical
1. The electrical distribution system will follow an A (BLUE) � B (RED) design.
2. Each system A (BLUE) and B (RED) will be backed up by a dedicated UPS.
3. Outlet type is L21-30
4. All power is to be run in conduit.
5. Lighting will be installed above each isle.

D. Mechanical
1. The mechanical system will be a precision cooling solution installed in an in row, 

N34 678:;<uration designed to maintain 72 degrees F at mid cabinet.
2. The mechanical system will be redundant and concurrently maintainable 

including on the electrical supply.
3. The system shall meet engineering specifications for the room at 110 degrees 

outside air at 4500 feet above sea level.
4. Chilled water, DX (Air Cooled) and Glycol (30% polyethylene glycol to water) are 

all acceptable cooling strategies.
E. Security

1. Doors will be fitted with an auditable card reader.
F.          Fire System

1. A pre-action dry pipe fire system will be installed
G. Monitoring

1. Eaton Forseer system will be used to monitor all critical systems.
2. Forseeer cables will be run to all UPSs, cooling units and TDRs.
3. One Cat 6a F/UTP cable to each UPS.

2.3 TEC in Clinics and Office Buildings

A. Clinics and Offices will have a room which will serve as a TEC and TDR. This room will 
be sized to accommodate the multifunction of the space.

2.4 TEC/TDR in Clinics
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A. Physical Construction
1. TDRs should be in a central location off the main corridor away from patient 

areas.
2. TDRs should be stacked from floor to floor.
3. TDR size will be at least 12� x 14�.
4. Walls will be constructed from the floor to the deck and be completely sealed 

from surrounding spaces.
5. A minimum 50% of open wall space will have ¾/ fire rated plywood covering the 

walls.
6. Fire rated plywood shall be painted with fire resistant paint, leaving the fire rating 

stamp un-painted.  
7. The TDR should not have a ceiling other than the deck.
8. Flooring can be Static Dissipative Tile or Epoxy Paint.
91 3� wide door is required.
10.    When permissible, doors shall swing out of the room to provide maximum 

available space and rapid egress.
B. Layout

1. Racks in a single row with the front being the cold isle.
2. The front of the racks should face the door.

C. Electrical
1. The electrical distribution system will follow an A (BLUE)-B (RED) design.
2. System A(BLUE) will be backed up by a dedicated UPS.
3. System B(RED) will be from a dedicated utility circuit.
4. Outlet type is L6-30 and L5-20.
5. All power is to be run in conduit.
6. Lighting will be installed above each isle.

D. Mechanical
1. TDRs will have redundant cooling

a. Primary cooling is from the facility cooling system via a dedicated source.
b. Secondary cooling is from a standalone split or ceiling mount source.
c. The secondary system will be fed from the facility generator equipment 

electrical source if available.
d. The Mechanical system will be designed to maintain 72 degrees F at mid 

rack.
e. The coordination scheme between primary and secondary cooling 

systems can be accomplished by setting the primary system to 72 
degrees F and the secondary system to 75 degrees F.

E. Security
1. Doors will be fitted with an auditable card reader.

F.          Fire System
1. TDRs will utilize the facility fire detection and suppression systems.
2. Sprinkler heads should have a 200-degree fuse.
3. Sprinklers should be protected from accidental activation.

G. Monitoring
1. TDRs will be monitored using Eaton/Foreseer.
2. Run 3 foreseer cables to each TDR.
3. One Cat6a F/UTP cable to each UPS.

2.5 TEC/TDR in Offices

A. Physical Construction
1. TDRs should be in a central location off a main corridor.
2. TDRs should be stacked from floor to floor.
3. TDR size will be at least 12� x 14�.

4. Walls will be constructed from the floor to the deck and be completely sealed 
from surrounding spaces.

5. A minimum 50% of open wall space will have ¾/ fire rated plywood covering the 
walls.
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6. Fire rated plywood shall be painted with fire resistant paint, leaving the fire rating 
stamp un-painted.  

7. The TDR should not have a ceiling other than the deck.
8. Flooring can be Static Dissipative Tile or Epoxy Paint.
91 3� wide door is required.
10.    When permissible, doors shall swing out of the room to provide maximum 

available space and rapid egress.
B. Layout

1. Racks in a single row with the front being the cold isle.
2. The front of the racks should face the door.

C. Electrical
1. The electrical distribution system will follow an A (BLUE)-B (RED) design.
2. System A(BLUE) will be backed up by a dedicated UPS.
3. System B(RED) will be from a dedicated utility circuit.
4. Outlet type is L6-30 and L5-20.
5. All power is to be run in conduit.
6. Lighting will be installed above each row.

D. Mechanical
1. TDRs will have redundant cooling system designed to maintain 72 degrees F at 

mid rack.
a. Primary cooling is from the facility cooling system via a dedicated source.
b. Secondary cooling is from a standalone split or ceiling mount source.

1) The secondary system will be fed from the facility generator 
equipment electrical source if available.

c. The coordination scheme between primary and secondary cooling 
systems can be accomplished by setting the primary system to 72 
degrees F and the secondary system to 75 degrees F.

2. Doors will be fitted with an auditable card reader.
E. Fire System

1. TDRs will utilize the facility fire detection and suppression systems.
2. Sprinkler heads should have a 200-degree fuse.
3. Sprinklers should be protected from accidental activation.

F.         Monitoring
1. TDRs will be monitored using Eaton/Foreseer.
2. Run 3 foreseer cables to each TDR.
3. One Cat 6a F/UTP cable to each UPS.

2.6 TECHNOLOGY DISTRIBUTION ROOM (TDR)

A. There shall be a minimum of one TDR on each floor of the facility.  TDR�s shall be 
provided throughout the facility as necessary to meet the 292� (9=>?@A@BC maximum 
cables distance.  The TDR is located on each floor within a facility to house equipment 
and cabling, providing communication and technology services for a specific area of that                             
facility.  Based on the different needs of different facilities, the TDR�s will be broken down 
into three categories.  Hospital, Clinic and Office spaces.

2.7 TDR IN HOSPITALS

A. Physical Construction
1. TDRs should be in a central location off a main corridor and away from patient 

areas.
2. TDRs should be stacked from floor to floor.

3. TDR size will be at least 14� x 16�.
4. Walls will be constructed from the floor to the deck and be completely sealed 

from surrounding spaces.
5. A minimum 50% of open wall space will have ¾/ fire rated plywood covering the 

walls.
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6. Fire rated plywood shall be painted with fire resistant paint, leaving the fire rating 
stamp un-painted.  

7. The TDR should not have a ceiling other than the deck.
8. Flooring can be Static Dissipative Tile or Epoxy Paint.
91 3� wide door is required.
10.    When permissible, doors shall swing out of the room to provide maximum 

available space and rapid egress.
B. Layout

1. Racks will be in a cold isle configuration.
2. Two rows with the cold isle in the middle.

C. Electrical
1. The electrical distribution system will follow an A (BLUE)-B (RED) design.
2. Each system A(BLUE) and B(RED) will be backed up by a dedicated UPS.
3. Outlet type is L6-30 and L5-20.
4. All power is to be run in conduit.
5. Lighting will be installed above each row.

D. Mechanical
1. TDRs will have redundant cooling designed to maintain 72 degrees F at mid 

rack.
a. Primary cooling is from the facility cooling system via a dedicated source.
b. Secondary cooling is from a standalone split or ceiling mount source.
c. The secondary system will be fed from the facility generator equipment 

electrical source if available.
d. The coordination scheme between primary and secondary cooling 

systems can be accomplished by setting the primary system to 72 
degrees F and the secondary system to 75 degrees F.

E. Security
1. Doors will be fitted with an auditable card reader.

F.          Fire System
1. TDRs will utilize the facility fire detection and suppression systems.
2. Sprinkler heads should have a 200-degree fuse.
3. Sprinklers should be protected from accidental activation.

G. Monitoring
1. TDRs will be monitored using Eaton/Foreseer.
2. Run 3 foreseer cables to each TDR.
3. One Cat 6a F/UTP cable to each UPS.

2.8 TDR in Clinics

A. Physical Construction
1. TDRs should be in a central location off a main corridor and away from patient 

areas.
2. TDRs should be stacked from floor to floor.
3. TDR size will be at least 10� x 12�.
4. Walls will be constructed from the floor to the deck and be completely sealed 

from surrounding spaces.
5. A minimum 50% of open wall space will have ¾/ fire rated plywood covering the 

walls.
6. Fire rated plywood shall be painted with fire resistant paint, leaving the fire rating 

stamp un-painted.  
7. The TDR should not have a ceiling other than the deck.

8. Flooring can be Static Dissipative Tile or Epoxy Paint.
91    3� wide door is required. 
10.    When permissible, doors shall swing out of the room to provide maximum 

available space and rapid egress.
B. Layout

1. Racks in a single row with the front being the cold isle.
2. The front of the racks should face the door.
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C. Electrical
1. The electrical distribution system will follow an A (BLUE)-B (RED) design.
2. System A(BLUE) will be backed up by a dedicated UPS.
3. System B(RED) will be from a dedicated utility circuit.
4. Outlet type is L6-30 and L5-20.
5. All power is to be run in conduit.
6. Lighting will be installed above each isle.

D. Mechanical
1. TDRs will have redundant cooling designed to maintain 72 degrees F at mid rack

a. Primary cooling is from the facility cooling system via a dedicated source.
b. Secondary cooling is from a standalone split or ceiling mount source.
c. The secondary system will be fed from the facility generator equipment 

electrical source if available.
d. The coordination scheme between primary and secondary cooling 

systems can be accomplished by setting the primary system to 72 
degrees F and the secondary system to 75 degrees F.

E. Security
1. Doors will be fitted with an auditable card reader.

F.          Fire System
1. TDRs will utilize the facility fire detection and suppression systems.
2. Sprinkler heads should have a 200-degree fuse.
3. Sprinklers should be protected from accidental activation.

G. Monitoring
1. TDRs will be monitored using Eaton/Foreseer.
2. Run 3 foreseer cables to each TDR.
3. One Cat 6a F/UTP cable to each UPS.

2.9 TDR in Offices

A. Physical Construction
1. TDRs should be in a central location off a main corridor. 
2. TDRs should be stacked from floor to floor.
3. TDR size will be at least 10� x 12�.
4. Walls will be constructed from the floor to the deck and be completely sealed 

from surrounding spaces.
5. A minimum 50% of open wall space will have ¾/ fire rated plywood covering the 

walls.
6. Fire rated plywood shall be painted with fire resistant paint, leaving the fire rating 

stamp un-painted.  
7. The TDR should not have a ceiling other than the deck.
8. Flooring can be Static Dissipative Tile or Epoxy Paint.
91 3� wide door is required.
10.    When permissible, doors shall swing out of the room to provide maximum 

available space and rapid egress.
B. Layout

1. Racks in a single row with the front being the cold isle.
2. The front of the racks should face the door.

C. Electrical
1. The electrical distribution system will follow an A (BLUE)-B (RED) design.

2. System A(BLUE) will be backed up by a dedicated UPS.
3. System B(RED) will be from a dedicated utility circuit.
4. Outlet type is L6-30 and L5-20.
5. All power is to be run in conduit.
6. Lighting will be installed above each isle.

D. Mechanical
1. TDRs will have redundant cooling designed to maintain 72 degrees F at mid 

rack.
a. Primary cooling is from the facility cooling system via a dedicated source.
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b. Secondary cooling is from a standalone split or ceiling mount source.
c. The secondary system will be fed from the facility generator equipment 

electrical source if available.
d. The coordination scheme between primary and secondary cooling 

systems can be accomplished by setting the primary system to 72 
degrees F and the secondary system to 75 degrees F.

E. Security
1. Doors will be fitted with an auditable card reader.

F.          Fire System
1. TDRs will utilize the facility fire detection and suppression systems.
2. Sprinkler heads should have a 200-degree fuse.
3. Sprinklers should be protected from accidental activation.

G. Monitoring
1. TDRs will be monitored using Eaton/Foreseer.
2. Run 3 foreseer cables to each TDR.
3. One Cat 6a F/UTP cable to each UPS.

PART 3 - EXECUTION

3.1 COMMON REQUIRED CHARACTERISTICS FOR TDR, TEC, & TSER

A. SECURITY - COMMON
1. Any visitor, vendor, or contractor requiring access to a Technology Room, who 

does not have appropriate approvals or clearances, must be escorted by a 
properly credentialed tech from the appropriate system.

2. The main technology equipment shall be secured in a dedicated, locked 
Technology Room.

3. Unused access jacks should be disconnected from the patch panels, and unused 
switch ports disabled.

4. Technology Rooms shall be dedicated to the data and telecommunications 
functions.  

5. Access to the Technology Room shall be restricted to authorized service 
personnel and shall not be shared with building services that may interfere with 
the main networking interfaces, the networking equipment, the application 
servers, data storage devices, and telecommunications equipment systems.  

6. Technology Rooms shall not be used for building maintenance services, 
custodial services, or be used for general storage.

7. Security cameras may be installed in each Technology Room upon owner�s 
preference.
a. At entrances
b. At the end of each row of equipment racks
c. In electrical and mechanical rooms serving the Technology Room
d. Approved camera manufacturers: Axis and Bosch 

8. Access to a Technology Room shall be restricted and controlled by an auditable 
access control system.  The access control system shall comply with the 
requirements of this document.

91 All secure data areas must be secured by an auditable badge reader system.

a. Refer to plans or quotes for detailed information 
b. Approved supplier: Intermountain Lock and Security Supply / 

3106 S Main St / Salt Lake City, UT  84115 / 801-486-0079

c. Owner of security locks and badge readers: 
Intermountain Healthcare Data Center

d. For programing on the Medeco XT Electronic Keys contact:
Intermountain Healthcare Data Center

B. PHYSICAL ENVIRONMENT
1. The Technology Room shall be in a dry area not subject to flooding and should 

be as close as possible to the electrical service room in order to reduce the 
length of the bonding conductor to electrical grounding system.
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2. The Technology Room shall be in an accessible, non-sterile area.  
3. Access to the Technology Room shall be directly off a corridor and not through 

another space. 
4. The Technology Room shall be located to avoid large ducts, beams, and other 

building elements that may interfere with proper cable routing and may limit 
future access.

5. Mechanical and electrical equipment or fixtures not directly and exclusively 
related to the support of the Technology Room shall not be installed in, pass 
through, or enter the Technology Room.

6. Technology rooms shall not be located on exterior walls.
7. Technology rooms shall not have windows or other exterior openings.

3.2 TECHNOLOGY DISTRIBUTION ROOM (TDR) / DATA CLOSET

A. ELECTRICAL ENVIRONMENT
1. Separation from sources of EMI shall be in accordance with ANSI/TIA/EIA-569>T

and local codes.
2. Communication grounding/earthing and bonding shall be in accordance with 

applicable codes and regulations.  It is recommended that the requirements of 
IEC/TR3 61000-5-2 - Ed. 1.0, ANSI-J-STD-607-C, or both be observed 
throughout the entire cabling system.
a. All racks, equipment frames, furniture, flooring, ductwork within the IT 

space shall be bonded to the Central Ground bar provided and installed 
by Division 26.
1) No AC electrical equipment bonding will be done at the Central 

Ground Bar.  AC electrical grounding and bonding will be done 
according to the NEC.

3. Some TDRs will require redundant power and data feeds.  See plans and 
drawings.

4. Lighting in the TDRs should be a minimum of 500 lx (50-foot candles) at the 
lowest point of termination.  
a. Light switch should be easily accessible when entering the room.
b. Lighting will be fed from the generator system or have fixtures with 

battery backup.
5. A minimum of two dedicated duplex or two dedicated simplex electrical outlets, 

each on a separate 120V 20A circuit, should be provided for equipment power.  
Additional convenience duplex outlets should be placed at 1.8 m (6 ft) intervals 
around the perimeter walls.
a. Only twist lock receptacles will be used for rack power points.  Type L-6-

30R for 208 volt and type Nema L-5-20R for 120 volt
6. All power is to originate from the facilities generator backup system with one 

system (A-B) originating from the critical system.
7. All circuits serving the TDR and the equipment within it shall be dedicated to 

serving the TDR.

8. TDRs shall be connected by a backbone of insulated, HJ (minimum) to 3/0 AWG 
stranded copper cable between all technology rooms.   This cable shall be 
provided and installed by Division 26.  

B. MECHANICAL ENVIRONMENT
1. Reliable cooling shall be provided.

a. Based on criticality tiering structure individual rooms may require 
redundant, concurrently maintainable cooling systems.

b. Tier structure level shall be determined from the design guide.
2. Heat load shall be calculated at 4KW per equipment rack
3. Temperature and humidity in the TDR shall be controlled to an operating range of 

64 to 75 degrees F (18 to 24 degrees C) with 30 to 55 percent relative humidity.
C. EQUIPMENT
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1. Each TDR shall be connected to the TEC (Technology Equipment Center) to 
provide a building-wide network and communications system.

2. All racks, cabinets, sections of cable tray, and metal components of the 
technology system that do not carry electrical current shall be grounded. 

3.3 TECHNOLOGY EQUIPMENT CENTER (TEC) / DATA ROOM
 

A. ELECTRICAL ENVIRONMENT
1. The TDR and TEC electrical environments shall match with the following 

exceptions:
2. All circuits serving the TEC and the equipment within it shall be dedicated to 

serving the TEC.
B. MECHANICAL ENVIRONMENT

1. TEC and TSER have the same mechanical environment.
2. Reliable cooling shall be provided.
3. Heat load shall be calculated at 4KW per equipment rack
4. Temperature and humidity in the TEC shall be controlled to an operating range of 

64 to 75 degrees F (18 to 24 degrees C) with 30 to 55 percent relative humidity.
C. EQUIPMENT

1. Each TEC shall be connected to the TSER (Telecommunications Service 
Entrance Room) to provide an enterprise-wide network and communications 
system.

2. All racks, cabinets, sections of cable tray, and metal components of the 
technology system that do not carry electrical current shall be grounded.

3.4 TELECOMMUNICATION SERVICE ENTRANCE ROOM (TSER) / D-MARC

A. PURPOSE
1. The TSER (Telecommunications Service Entrance Room) equipment subsystem 

shall consist of shared (common) electronic communications equipment in the 
TEC or the TSER required to interface this equipment and distribution hardware 
to the transmission media of enterprise Wide Area Network (WAN) infrastructure.

2. The TSER shall be equipped to contain telecommunications equipment, cable 
terminations, and associated cross-connects.
a. Note that the AIA/State guidelines specify that the minimum size for a 

TSER is 12� by 14�.
b. Doors shall swing out of the room to provide maximum available space 

and rapid egress.
1) Exception: where prohibited by fire or safety code.

3. The TSER shall be dedicated to the telecommunications function.  
B. MECHANICAL ENVIRONMENT

1. Reliable cooling and heating shall be provided.
2. Temperature and humidity in the TSER shall be controlled to an operating range     

of 64 to 75 degrees F (18 to 24 degrees C) with 30 to 55 percent relative 

humidity.
C. EQUIPMENT

1. The TSER (Telecommunications Service Entrance Room) shall be connected to 
the specified WAN equipment to provide connectivity to the enterprise-wide 
network and communications system.

2. All racks, cabinets, sections of cable tray, and metal components of the 
technology system that do not carry electrical current shall be grounded.

END OF SECTION
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SECTION 275113

OVERHEAD PAGING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. The Primary Division 27 subcontractor shall be accountable to closely coordinate the 
Overhead Paging system with the General Contractor.
1. Division 27 is accountable for including the cabling, equipment, and installation 

thereof in their work; based upon the project drawings.
B. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section.
C. Requirements of the following Division 26 Sections apply to this Section:

1. Basic Electrical Requirements.
2. Basic Electrical Materials and Methods.

1.2 SUMMARY

A. This Section includes the installation of an overhead paging system that shall be 
accessible through the telephone system. It includes requirements for paging system 
components including, but not limited to, the following:
1. Speaker systems.
2. Wiring

B. This section requires that rough-in materials for this section be provided by the Division 
26 installer for installation under Division 26. Rough-in materials include but are not 
limited to conduit, junction boxes, alternative raceway, and device enclosures.  Cable for 
this section is to be provided by the Division 27 installer.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following (for each type of product) as listed in the drawings and these specifications:
1. BiAmp

2.2 SYSTEM REQUIREMENTS

A. General: Provide complete and fully functional overhead paging systems using materials 
and equipment of types, sizes, ratings, and performances as indicated. Use materials 
and equipment that comply with referenced standards and manufacturers' standard 
design and construction in accordance with published product information. Coordinate 
the features of materials and equipment so they form an integrated system with 
components and interconnections matched for optimum performance of specified 
functions.

2.3 EQUIPMENT AND MATERIALS

A. General: Provide all solid-state components fully rated for continuous duty at the ratings 
indicated or specified. Select equipment for normal operation on input power supplied at 
105-130 V, 60 Hz.
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B. Loudspeakers shall be Drop-In Tile speakers.  To be 24� x 24� tile speakers, provided by 
one of the following manufactures.
1. Bogen CSD2X2/VR
2. Quam System 12/70RS

C. Transformer must be capable of providing 25V/70V.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine conditions, with the Installer present, for compliance with requirements and 
other conditions affecting the performance of the Overhead Paging System work.

B. Do not proceed until unsatisfactory conditions have been corrected.
C. Verify compliance of the following items before beginning sound equipment installation.

1. No cables spliced except at standard barrier terminal blocks inside equipment 
cabinet.

2. Cables marked at each end with permanent wire labels such as Brady or equal.
3. Isolated ground run back to main electrical panel from paging equipment cabinet.
4. Specified conduit, cables, speaker enclosures and equipment cabinets are 

properly installed.

3.2 INSTALLATION

A. General: Install system in accordance with NFPA 70 and other applicable codes. Install 
equipment in accordance with manufacturer's written instructions.

B. Speakers:
1. Confirm polarity of speaker before installation and wire to maintain uniform 

polarity.
2. Mount transformers with screws securely to speaker brackets or enclosures.
3. Neatly mount speaker grilles, panels, connector plates, etc., tight, plumb, and 

square unless indicated otherwise on drawings.
4. Provide brackets, screws, adapters, springs, rack mounting kits, etc., 

recommended by manufacturer for correct assembly and installation of speaker 
assemblies and electronics components.

5. Identification:
a. Legibly identify user operated system controls and system input/output 

jacks using engraved, permanently attached laminated plastic plates or 
imprinted Lexon labels. Label equipment and controls within equipment 
cabinet using similar labels or áâãäåá æåçè éêëèéìí

C. Repairs: Wherever walls, ceilings, floors, or other building finishes are cut for installation, 
the contractor shall be responsible to repair, restore, and refinish to original appearance.

3.3 FIELD QUALITY CONTROL

A. Manufacturer's Field Services: Provide services of a factory authorized service 
representative to supervise the field assembly and connection of components and the 
pre-testing, testing, and adjustment of the system.

B. Pre-testing: Upon completing installation of the system, align, adjust, and balance the 
system and perform a complete pretest. Determine the conformance of the system to the 
requirements of the Drawings and Specifications. Correct deficiencies observed. Replace 
malfunctioning or damaged items with new, and retest until materials satisfactory 
performance and conditions are achieved.

3.4 COMMISSIONING
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A. Occupancy Adjustments: When requested by the Architect or the Sound/Acoustical 
Consultant within one year of date of substantial completion, provide on-site assistance in 
adjusting sound levels, resetting matching transformer taps, and adjusting controls to suit 
actual occupied conditions. Provide two trips for this purpose.

3.5 CLEANING AND PROTECTION

A. Prior to final acceptance, clean system components and protect from damage and 
deterioration.

END OF SECTION
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SECTION 275319

INTERNAL CELLULAR, PAGING
AND ANTENNA SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and 
Supplementary Conditions and Division 1 Specification Sections, apply to this 
Section.

B. Requirements of the following Division 26 Sections apply to this Section:
1. Basic Electrical Requirements.
2. Basic Electrical Materials and Methods.

1.2 SUMMARY

A. The DAS system is provided and installed as an Owner-provided, Owner 
installed (OFOI) system by a 3rd-party vendor, contracted and managed by 
Intermountain CTIS/Telecom Team.  

B. A/E to coordinate DAS requirements with the Owner�s vendor to incorporate 
necessary infrastructure on their drawings to support al fully functional DAS 
system.

 
PART 2 - EXECUTION

2.1 INSTALLATION

A. DAS contractor is to install their equipment located in the TDRs in the assigned 
rack location as noted in the ET Rack Elevation Drawings.

B. DAS contractor is to install any wall mounted equipment in the TDRs in the 
assigned location as noted in the ET TDR Room Elevation drawings.  

C. Specific power requirements will need to be provided in the design phase of the 
project by the CTIS/Telecom team.

D. Cable installation will follow Division 27 installation specifications.

END OF SECTION
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SECTION 276001

APPENDIX 01 � DEVIATION
REQUEST PROCESS

PART 1 - GENERAL

1.1 DEFINITIONS

A. Cable Plant Deviation
1. A business need to not fully comply with the requirements of the �Division 27 � 

Communications and Structured Cabling Specification document�
B. Cable Plant Deviation Request form.

1. The document is available from the Facilities Planning team, the Data Center 
Ops team, or the Infrastructure Cabling team.

2. Usage:
a. The deviation request form shall be used if there is a business need to 

not comply with the requirements of the �Division 27 � Communications 
and Structured Cabling Specification document�

b. The deviation request form should also be used to propose a change to 
that document. Always verify that you are using the current version of the 
Standard before requesting a modification.

PART 2 - PROCESS

2.1 STANDARDS MODIFICATION

A. Check the box and explain why the standard should be modified.

2.2 ALTERNATE PRODUCT 

A. The deviation form must be completed, submitted through channels, and approved prior 
to any deviation from the specifications.  This includes issuing change orders.

2.3 AUTHORIZED SIGNATURES

A. Both the Standards Holder and the DCO Manager signatures are required for a deviation 
to be valid.

2.4 DEVIATION REVIEW PROCESS STEPS

A. First be sure that there is an actual need.  Then be certain that your manager, supervisor, 
or project manager agrees with the requested deviation. Be sure to state this or obtain 
their signature on the deviation form. By doing so you are confirming that your supervisor 
or project manager has approved.

B. The requestor will then complete sections 1, 2, and 3 of the deviation form. 
1. The requestor should then digitally sign in the designated location at the end of 

Section 3.  Do not write in the sections below 3.
C. Forward the saved copy of this form to the Standards Holder via email.

1. Email to: melissa.lopez2ïðmail.org
D. The Standards Holder will then review and evaluate the request.  The requestor should 

be prepared to provide plans, specifications, and competitive bids if requested. Any email 
threads or meeting discussions regarding the issue will be taken into consideration.

mailto:melissa.lopez2@imail.org
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E. The Standards Holder will then cast an Approve or Deny vote and forward the request to 
the DCO Manager for a decision. 

F.          When the decision has been made by the Operations Manager, the Standards Holder will 
then notify the requestor by returning the completed and signed form via email.

G. An approved deviation will have the final disposition button ñApproved� and be signed by 
at least 2 people. One will be from the Standards Holder, and the other the DCO 
Manager. Other signatures may be required for specific features and areas such as 
Safety, Security, Print, Medical group, etc.

PART 3 - EXECUTION

3.1 POST DECISION EXECUTION

A. DENIED
1. If the requester is not satisfied with the decision, they may file an appeal with the 

Data Center Operations manager (shawn.folkmanïðòóðôõö÷øùú who will then 
escalate the issue to the appropriate business leaders as needed. The decision 
from the appeal is final.

B. APPROVED
1. If a deviation is approved for contracted material, labor, or methodû the facilities 

project manager will arrange for fulfillment or contract adjustment as needed via 
appropriate contract channels such as change orders.

END OF SECTION
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SECTION 276002

APPENDIX 02 � DOCUMENT
REFRESH PROCESS

PART 1 - GENERAL

1.1 NOT USED

PART 2 - PRODUCTS

2.1 APPROVED PRODUCT

A. The purpose of this section is to help ensure a current standards document.
B. The product delivered will be a current revision or version of the Cable Plant Standards 

Document.
C. All changes must be approved by Enterprise Infrastructure Cabling team.

PART 3 - EXECUTION

3.1 REVIEWS AND UPDATES

A. Minor updates
1.    Changes that do not significantly affect scope of work, or contract pricing will be 

made, and the Rev number will be updated.   (i.e. updated part numbers, etc.)
2.    Significant changes will be added to the Change Log for review and approval 

from the DCO/Infrastructure Cabling Team.
a. When approved, they will be submitted for approval; and then 

implemented in the new Version.
B. Major updates

1. The DCO/Infrastructure Cabling Team will review the entire document at least 
once every three years.

2. This review will coincide with the release of new versions of NFPA70 (National 
Electrical Code) (2017, 2020, etc.  -  to be completed by the end of each 
designated year).

3. The review will cover standards adjustments that may be deemed necessary and 
ensure compliance with applicable codes and standards.

4. Upon completion of the reviews and updates, the standards document will be 
submitted for approval.

END OF SECTION
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SECTION 28 05 ��

CONDUCTO�S AND CABLES ��� ELECT����� SA���� AND SECU����

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 
Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. UTP cabling.
�� ������� � ����� ������eter, sin�� ��¡  opti�¢l fiber �¢£��n��

�� ¤�¢¥�¢� �¢£��n��

¦� RS§��� �¢£��n��

�� RS§¦�� �¢£��n��

6� ¤�¨©���§ª��©a�  �¢£��n��

«� ¤�¨©���§��r�¬�© ��¨¡¬�©���

�� Fire alar� ®��  and �¢£� �

�� Identifi�¢©��¨ produ�©�

1.3 DE¯°±°²°ONS

A� E³´µ Ele�tro�¢�¨ ©�� interferen� �

¶� I·¤µ Insulation displa� � ¨© ��¨¨ �©or�

¤� ¸�® ¹��©¢� µ As defined in NFº» «¼ for ����¬�ts and equip� nt operatin� at less than �¼ ¹ or for re��© §��¨©��� 

and si�¨¢��¨� po® �§����ted ����¬�ts�

·� Open ¤¢£��¨�µ º¢�¨� tele����¬¨��¢tions �¢£��n� throu�½ open spa�  (e���¾ bet®  ¨ the studs of a ®¢�� �¢ª�©y)�

E� R¤··µ Re��© � d ¤���¬¨��¢©��¨ ·�©��£¬©�on · ��¨ ��

1.4 ADMINISTRATIVE REQUIREMENTS

A� ¤���¡�¨¢©  layout and installation of ele�troni� safety and se�¬��©¿ �¢£��n� ®�©½ O®¨ �À tele����¬¨��¢tions and 

¸»Á equip� nt and serª��  suppliers�

¶� ¤���¡�¨¢©  tele����¬¨��¢tions outlet���¨¨ �©�� lo�¢©ions ®�©½ lo�¢©ion of po® � re� Â©a��  at ea�½ ®��Ã area�
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1.5 ACTION SUBMITTALS

A� º��¡¬�© ·¢©¢µ For ea�½ type of produ�©�

1� Installation data for UTº and opti�¢l§Ä�£ � �¢£� s as spe��Ä� d in TIA �Å�§¤§��

�� For ��¢¥�¢l �¢£� , in��¬¡  the follo®�¨� installation data for ea�½ type used:

a� No��¨¢� O·�

b� ³�¨��¬� bendin� radius�

�� ³¢¥��¬� pullin� tension�

¶� Shop ·�¢®�¨�µ

1� Syste� ¸¢£ �in� S�½ ¡¬� µ Ele�troni� ��Â¿ of labelin� s�½ ¡¬� ¾ in soft®¢�  and for�¢© sele�©ed by 

O®¨ ��

�� Syste� ¸¢£ �in� S�½ ¡¬� µ Ele�troni� ��Â¿ of labelin� s�½ ¡¬�  that are part of the �¢£��n� and asset 

identifi�¢©��¨ syste� of the soft®¢� �

�� ¤¢£��¨� ad��¨�stration dra®�¨� and printouts�

¦� Wirin� dia��¢�s to sho® typi�¢l ®���¨� s�½ �¢©i�¾ in��¬¡�n� the follo®�¨�µ

a� ¤��§��¨¨ �©�

b� º¢©�½ panels�

�� º¢©�½ ���¡�

�� ¤��§��¨¨ �© and pat�½ panels� · ©¢�� ��¬¨©�n� asse�£�� s, and sho® eleª¢tions and physi�¢� 

relationship bet®  ¨ the installed ���Â�¨ ¨©s�

1.6 IN¯ÆÇÈÉ²°Æ±ÉL SUBMITTALS

A� Ê¬¢��Ä��ation ·¢©¢µ For qualified layout te�½¨���¢¨¾ installation superª���¾ and field inspe�©���

¶� Sour�  quality§��¨©��� reports�

¤� Field quality§��¨©��� reports�

1.7 QUALITY ASSURANCE

A� Testin� A� ¨�¿ Ê¬¢��Ä��ations: An NRT¸�

1� Testin� A� ¨�¿À Field Superª���µ ¤¬�� ¨©�¿ � �©�fied by ¶´¤Ë´ as an R¤·· to superª�  on§�©  testin��

1.8 DELIVERYÌ STORAGEÌ AND HANDLING

A� Test �¢£� s upon re� �pt at º��Í �© site�

1� Test opti�¢l§Ä�£ � �¢£�  to deter�ine the ��¨©�¨¬�ty of the strand, end to end� Use opti�¢l loss test set�

�� Test opti�¢l§Ä�£ � �¢£�  on reels� Use an opti�¢l ti�e do�¢�¨ refle�to� © � to ª ��Ä¿ the �¢£�  len�©½¾ and 

lo�¢©e �¢£�  defe�©s, spli� ¾ and ��¨¨ �©orÎ in��¬¡  the loss ª¢�¬  of ea�½� Retain test data and in��¬¡  the 

re���¡ in �¢�¨©enan�  data�

�� Test ea�½ pair of UTº �¢£�  for open and short ����¬�ts�
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PART 2 - PRODUCTS

2.1 PER¯ÆÇÈÉ±ÏÐ REQUIREMENTS

A� Surfa� §¶¬�¨�¨� ¤½¢�¢�©eristi�µ ¤��Â�¿ ®�©½ AST³ E �¦Î testin� by a qualified testin� a� ¨�¿� Identify produ�© 

®�©½ appropriate �¢�Ã�¨� of appli�able testin� a� ¨�¿�

1� Fla� §ËÂ� ¢d Inde¥µ �� or less�

�� S��Ã §· ª ��Â d Inde¥µ �¼ or less�

¶� Ele�tri�¢� ¤��Â�¨ ¨©¾ · ª�� ¾ and A�� ��� µ ¸�© ¡ and labeled as defined in NFº» «¼¾ by a qualified testin� 

a� ¨�¿¾ and �¢�Ã ¡ for intended lo�¢©ion and appli�ation�

2.2 BACKBOARDS

A� ¶¢�Ã£�¢�¡µ º�¿®��¡¾ fire§� ©ardant treated, ��¦ by ¦� by �Å in�½ �   ¤��Â�¿ ®�©½ require�ents for ply®��¡ 

ba�Ã�¨� panels in Se�©��¨ ¼Å�¼¼¼ ÑÒ�¬�½ ¤¢�Â ¨©�¿�Ñ

2.3 UTP CABLE

A� ³¢¨¬Ä¢�©¬� r: Sie��¨        

¶� · ���Â©��¨µ 1¼¼§�½�¾ four§Â¢�� UTº¾ ��ª � ¡ ®�©½ a blue ther��Â�asti� Í¢�Ã t�

1� ¤��Â�¿ ®�©½ I¤Ó» S§�¼§ÅÅ� for � �½¢ni�¢� properties�

�� ¤��Â�¿ ®�©½ TIA§�Å�§¤�� for perfor�¢¨�e spe��Ä��ations�

�� ¤��Â�¿ ®�©½ TIA§�Å�§¤��¾ ¤¢© ���¿ 6A FÔÕÖº�

¦� ¸�© ¡ and labeled by an NRT¸ a�� ptable to authorities haª�¨� Í¬��¡��©ion as ���Â�¿�n� ®�©½ U¸ ¦¦¦ and 

NFº» «¼ for the follo®�¨� types:

a� ¤���¬¨��¢©��¨¾ º� ¨¬� Rated: Type ¤³º ���Â�¿�n� ®�©½ NFº» �Å��

b�

2.4 UTP CABLE HARDWARE

A� ³¢¨¬Ä¢�©¬� r:  Sie��¨ 

¶� UTº ¤¢£�  ¤�¨¨ �©�n� Hard®¢� µ I·¤ type, usin� ��¡¬�  desi�¨ ¡ for pun�½§¡�®¨ �¢Â or tools� ¤¢£�  shall be 

ter��nated ®�©½ ��¨¨ �©in� hard®¢�  of the sa�  �¢© ���¿ or hi�½ ��

¤� ¤�¨¨ �©�n� º¢¨ �µ 11¼§©¿�  for ¤¢© ���¿ 6A FÔÕÖº� º��ª�¡  panel ��¨¨ �©ors for the nu�£ � of �¢£� s ter��nated 

on the panel, plus �¼ per� ¨© spare� Inte��¢� ®�©½ ��¨¨ �©or bodies, in��¬¡�n� plu� and Í¢�Ã ®½ �  indi�¢ted�

2.5 OPTICAL-¯°×ÐÇ CABLE

A� ³¢¨¬Ä¢�©¬� r:  Sie��¨  

¶� · ���Â©��¨µ Sin�� �ode, ������� � ����� ������eter fiber, strands as noted, ti�½© buffer, opti�¢l§Ä�£ � �¢£�  ®�©½ 

interlo�Ã ¡ ar��� Í¢�Ã t�

1� ¤��Â�¿ ®�©½ I¤Ó» S§��§��Å for � �½¢ni�¢� properties�

�� ¤��Â�¿ ®�©½ TIA§�Å�§¤�� for perfor�¢¨�e spe��Ä��ations�

http://www.specagent.com/LookUp/?ulid=11241&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2438&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=11242&mf=04&src=wd
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�� ¸�© ¡ and labeled by an NRT¸ a�� ptable to authorities haª�¨� Í¬��¡��©ion as ���Â�¿�n� ®�©½ U¸ ¦¦¦¾ 

U¸ 16��¾ and NFº» «¼ for the follo®�¨� types:

a� º� ¨¬� Rated, Non��¨¡¬�©�ª : Type OFNº, ���Â�¿�n� ®�©½ NFº» �Å��

¦�

¤� Ø¢�Ã ©µ

1� Ø¢�Ã © ¤����µ Ù ���®�

�� ¤¢£�  ���¡¢�  Í¢�Ã t, fiber, unit, and ���¬Â ����� shall be a����¡�n� to TIA§���§¤�

�� I�Â��¨© d ®�©½ fiber ��¬¨©¾ fiber type, and a��� �¢©e len�©½ at re�¬�¢� interª¢ls� 

2.6 OPTICAL-¯°×ÐÇ CABLE HARDWARE

A� ³¢¨¬Ä¢�©¬� r:  Sie��¨

¶� ¤��§¤�¨¨ �© and º¢©�½ º¢¨ �µ ³�¡¬�¢� panels housin� �¬�©iple§¨¬�£ � ¡¾ duple¥ �¢£�  ��¨¨ �©ors�

1� Nu�£ � of ¤�¨¨ �©�� per Field: One for ea�½ fiber of �¢£�  or �¢£� s assi�¨ ¡ to field, plus spares and 

blanÃ positions adequate to suit spe��Ä� d e¥Â¢¨��¨ ���© ria�

¤� º¢©�½ ¤��¡µ Fa�©��¿§�¢de, dual§Ä�£ r �¢£� s in �Å§�¨�½ len�©½�

·� ¤¢£�  ¤�¨¨ �©�n� Hard®¢� µ ¤��Â�¿ ®�©½ the Fiber Opti� ¤�¨¨ �©�� Inter�¢teability Standard (FO¤´ËÚ 

spe��Ä��ations of TIA§Å¼¦§�§¶¾ TIA§Å¼¦§�§¶¾ and TIA§Å¼¦§��� ¤��Â�¿ ®�©½ TIA§�Å�§¤���

1� Ê¬��Ã§��¨¨ �t, si�Â� ¥ and duple¥¾ Type ¸¤ ��¨¨ �©ors� Insertion loss not ���  than ¼�«� db�

2.7 COAXIAL CABLE

A� ³¢¨¬Ä¢�©¬� rs:  ¤���Ë��Â ¾ ¶ �¡ ¨¾ ¤�� �¢n, West º ¨¨ ¤·Ö

¶� Û ¨ �¢� ¤�¢¥�¢�§¤¢£�  Require�ents: ¶��¢¡£¢¨¡ type, re����ended by �¢£�  �¢¨¬Ä¢�turer spe��Ä��ally for 

broadband data§©rans����¨ appli�ations� ¤�¢¥�¢� �¢£�  and a�� ssories shall haª  «�§�½� no��¨¢� i�Â ¡¢n�  ®�©½ 

a return loss of �¼ db �¢¥��u� fro� « to �¼Å ³ÜÝ�

¤� RÛ§���Õ (º� ¨¬� Rated): NFº» «¼¾ Type ¤³º�

1� No� 1¦ AWÛ¾ solid, ��ÂÂ �§��ª red steel ��¨¡¬�©���

�� Û¢§�¨Í �©ed, foa�§ºÓ insulation�

�� ·�¬£�  shielded ®�©½ 1¼¼ per� ¨© alu��nu� polyester tape and 6¼ per� ¨© alu��nu� braid�

¦�

�� Suitable for outdoor installations in a�£� nt te�Â ratures ran��¨� fro� ��¨¬ ¦¼ to plus �� de� ¤�

·� RÛ§Å�Õ (º� ¨¬� Rated): NFº» «¼¾ Type ¤³º�

1� No� 1� AWÛ¾ solid, ��ÂÂ �§��ª red steel ��¨¡¬�©��Î foa� fluorinated ethylene propylene insulation�

�� ·�¬£�  shielded ®�©½ 1¼¼ per� ¨© alu��nu�§Ä��� shield and 6¼ per� ¨© alu��nu� braid�

�� Ø¢�Ã © d ®�©½ ºÓ�

E� NFº» and U¸ ¤��Â��an� µ ¤�¢¥�¢� �¢£� s shall be listed and labeled by an NRT¸ a�� ptable to authorities haª�¨� 

Í¬��¡��©ion as ���Â�¿�n� ®�©½ U¸ 16�� and ®�©½ NFº» «¼¾ Arti��  ��¼ ÑÒ¢¡�� and Teleª���¨ Equip� ntÑ and 

Arti��  ��¼ Ñ¤���¬¨�©¿ Antenna Teleª���¨ and Radio ·�©��£¬©�on Syste��Ñ Types are as follo®µ

1� ¤»Ö¹ º� ¨¬� Rated: Type ¤»Ö¹º¾ ���Â�¿�n� ®�©½ NFº» �Å��

2.8 COAXIAL-CABLE HARDWARE

A� ¤�¢¥�¢�§¤¢£�  ¤�¨¨ �©��µ

http://www.specagent.com/LookUp/?ulid=11243&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=2441&mf=04&src=wd
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1� Type ¶Á¤¾ «� oh�¾ ����Â on style�

�� Type F ���Â� ��¨ style for RÛ§Å�Õ and RÛ§���Õ �¢£� s�

2.9 RS-232 CABLE

A� RS§��� ����¬¨��¢©��¨ require three to nine ��¨¡¬�©�� ®�©½ an oª �¢�� shield� ¤���¬�© is li�ited to a distan�  of 

not ���  than �¼ feet (1� �Ú� Add other ��¨¡¬�©�� ��¬¨© �¢£� s as needed for the proÍ �©�

¶� º� ¨¬�§Ò¢©ed ¤¢£� µ NFº» «¼¾ Type ¤³º�

1� No� �� AWÛ¾ stranded («¥�¼Ú tinned ��ÂÂ � ��¨¡¬�©���

�� ºÓ insulation�

�� Alu��¨¬� foil§Â��¿ ster tape shield ®�©½ 1¼¼ per� ¨© shield ��ª �¢� �

¦� Fluorinated ethylene propylene Í¢�Ã t�

�� ¤�¨¡¬�©�� are �¢£� d on �����¨ a¥� ®�©½ No� �¦ AWÛ¾ stranded («¥��Ú tinned ��ÂÂ � drain ®�� �

6� Fla�  Resistan� : ¤��Â�¿ ®�©½ NFº» �Å��

2.10 RS-485 CABLE

A� º� ¨¬�§Ò¢©ed ¤¢£� µ NFº» «¼¾ Type ¤³º�

1� º¢�� ¡¾ t®� pairs, No� �� AWÛ¾ stranded («¥�¼Ú tinned ��ÂÂ � ��¨¡¬�©���

�� Fluorinated ethylene propylene insulation�

�� Unshielded�

¦� Fluorinated ethylene propylene Í¢�Ã t�

�� Fla�  Resistan� : NFº» �Å�¾ Fla�  Test�

2.11 CONTROL-VOLTAGE CABLE

A� º� ¨¬�§Ò¢©ed, º¢�� ¡ ¤¢£� µ NFº» «¼¾ Type ¤³º�

1� One pair, t®�© ¡¾ No� 16 AWÛ¾ stranded (1�¥��Ú and No� 1� AWÛ¾ stranded (1�¥�¼ÚÞ tinned ��ÂÂ � 

��¨¡¬�©���

�� º¹¤ insulation�

�� Unshielded�

¦� º¹¤ Í¢�Ã t�

�� Fla�  Resistan� : ¤��Â�¿ ®�©½ NFº» �Å��

2.12 CONTROL-CIRCUIT CONDUCTORS

A� ¤�¢ 1 ¤�¨©��� ¤���¬�©s: Stranded ��ÂÂ �¾ Type THHN§ÖÜßÁ¾ ���Â�¿�n� ®�©½ U¸ ��¾ in path®¢¿� 
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¶� ¤�¢ � ¤�¨©��� ¤���¬�©s: Stranded ��ÂÂ �¾ Type THHN§ÖÜßÁ¾ ���Â�¿�n� ®�©½ U¸ ��¾ in path®¢¿� 

¤� ¤�¢ � Re��© §¤�¨©��� and Si�¨¢� ¤���¬�©s: Stranded ��ÂÂ �¾ Type TW or TF in path®¢¿� 

2.13 ¯°ÇÐ ALARM WIRE AND CABLE

A� Û ¨ �¢� Wire and ¤¢£�  Require�ents: NRT¸ listed and labeled as ���Â�¿�n� ®�©½ NFº» «¼¾ Arti��  «Å¼�

2.14 CONSOLIDATION POINTS

A� · ���Â©��¨µ ¤�¨���¡¢©ion points shall ���Â�¿ ®�©½ require�ents for �¢£�  ��¨¨ �©in� hard®¢� �

1� Nu�£ � of Ter��nals per Field: One for ea�½ ��¨¡¬�©�� in assi�¨ ¡ �¢£� s�

�� Nu�£ � of ¤�¨¨ �©�� per Field:

��

a� One for ea�½ four§Â¢�� ��¨¡¬�©�� ���¬Â of indi�¢ted �¢£� s, plus �¼ per� ¨© spare positions�

b�

¦� NRT¸ listed as ���Â�¿�n� ®�©½ U¸ �¼ and U¸ 1�Å��

�� When installed in plenu� used for enª���¨� ntal air, NRT¸ listed as ���Â�¿�n� ®�©½ U¸ �¼¦��

2.15 IDENTI¯ICATION PRODUCTS

A� ¤��Â�¿ ®�©½ TIA§Å¼Å§¶ and U¸ �Å� for a syste� of labelin� �¢© rials, in��¬¡�n� label sto�Ã¾ la��natin� 

adhesiª ¾ and inÃ used by label printers�

2.16 SOURCE QUALITY CONTROL

A� Testin� A� ¨�¿µ En�¢�  a qualified testin� a� ¨�¿ to eª¢�¬¢te �¢£� s�

¶� Fa�©��¿ test UTº and opti�¢l§Ä�£ � �¢£� s on reels a����¡�n� to TIA§�Å�§¤���

¤� Fa�©��¿ test UTº �¢£� s a����¡�n� to TIA§�Å�§¤���

·� Fa�©��¿ test opti�¢l fiber �¢£� s a����¡�n� to TIA§��Å��¦§¶ and TIA§�Å�§¤���

E� Fa�©��¿ s®  Â test ��¢¥�¢l �¢£� s at frequen��es fro� � ³ÜÝ to 1 ÛÜÝ� S®  Â test shall test the frequen�¿ response, 

or attenuation oª � frequen�¿¾ of a �¢£�  by � ¨ �¢©in� a ª��©¢�  ®½�  frequen�¿ is ª¢�� ¡ throu�½ the spe��Ä� d 

frequen�¿ ran�  and ��¢Â½�¨� the results� Stru�©¬�¢� Return ¸� shall be less than �¼ db�

F� ¤¢£�  ®��� be ��¨�¡ � ¡ defe�©iª  if it does not pass tests and inspe�©�ons�

Û� º� Â¢�  test and inspe�©�on reports�
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PART 3 - EXECUTION

3.1 INSTALLATION O¯ HANGERS AND SUPPORTS

A� ¤��Â�¿ ®�©½ require�ents in Se�©��¨ �Å¼��� ÑÜ¢¨� � and Supports for Ele�tri�¢� Syste�Ñ for installation of 

supports for �¢£� s�

3.2 WIRING METHOD

A� Install ®���¨� in � ©¢l path®¢¿ and ®�� ®¢¿�

1� ³�¨��¬� ��¨¡¬�© siÝ  shall be 1 in�½.  ¤�¨©��� and data§©rans����¨ ®���¨� shall not share ��¨¡¬�© ®�©½ 

other buildin� ®���¨� syste��

�� ¤��Â�¿ ®�©½ require�ents in Se�©��¨ ��¼��� Ñº¢©½®¢¿ for Ele�troni� Safety and Se�¬��©¿�Ñ

�� ¤��Â�¿ ®�©½ require�ents in Se�©��¨ �Å¼��Å Ñ¤¢£�  Trays for Ele�tri�¢� Syste��Ñ

¦� ¤��Â�¿ ®�©½ require�ents in Se�©��¨ �«¼��Å Ñ¤¢£�  Trays for ¤���¬¨��¢©��¨ Syste��Ñ

¶� Install �¢£� , ��¨� ¢led in a�� ssible � ��in�¾ ®¢��¾ and floors ®½ ¨ possible�

¤� Wirin� on Ra�Ã and ®�©½�¨ En���¬� µ

1� ¶¬¨¡� ¾ la� , and train ��¨¡¬�©�� to ter��nal points ®�©½ no e¥�  and ®�©½�¬© e¥�  din� �¢¨¬Ä¢�turerÀ 

li�itations on bendin� radii, but not less than radii spe��Ä� d in ¶´¤Ë´ ITSI³À Ñ¤¢£��¨� Ter��nation 

º�¢�©��esÑ �½¢Â© r� ¤¢£�  ties shall not be e¥� �ª �y ti�½©ened su�½ that the trans����¨ �½¢�¢�teristi� of 

the �¢£�  are altered�

�� Install la��n� bars and distribution spools�

�� Separate po® �§����ted and non§Â�® �§����ted ��¨¡¬�©�� as re����ended in ®��©�¨� by �¢¨¬Ä¢�turer�

¦� Install ��¨¡¬�©�� parallel ®�©½ or at ri�½© an��  to sides and ba�Ã of en���¬� �

�� ¤�¨¨ �© ��¨¡¬�©�� asso��¢© d ®�©½ intrusion syste� that are ter��nated, spli� ¡¾ or interrupted in any 

en���¬�  onto ter��nal blo�Ã�

6� ³¢�Ã ea�½ ter��nal a����¡�n� to syste�À ®���¨� dia��¢�s�

«� ³¢Ã  all ��¨¨ �©ions ®�©½ approª ¡ ����Â§�¨ ter��nal spade lu�¾ pressure§©¿Â  ter��nal blo�Ã¾ or plu� 

��¨¨ �©ors�

3.3 INSTALLATION O¯ CONDUCTORS AND CABLES

A� ¤��Â�¿ ®�©½ NE¤» 1 and NFº» «¼�

¶� ¤�¨¡¬�©��µ SiÝ  a����¡�n� to syste� �¢¨¬Ä¢�turerÀ ®��©© ¨ instru�©�ons unless other®�  indi�¢ted�

¤� ·� not install ��¨¡¬�©�� and �¢£� s that are ® ©¾ ���©¬�  da�¢� d, or ���¡ da�¢� d�

·� Install UTº¾ opti�¢l§Ä�£ �¾ and ��¢¥�¢l �¢£� s and ��¨¨ �©in� �¢© rials after spa�  are ���Â� te and dry, and H¹»¤ 

syste� is operatin� and �¢�¨©ainin� a�£� nt te�Â rature and hu��¡�ty ��¨¡�©�ons at o��¬Â¢¨�y leª �s durin� the 

re�¢�nder of the ��¨©�¬�©�on period�

E� Û ¨ �¢� Require�ents for ¤¢£��¨�µ

1� ¤��Â�¿ ®�©½ TIA§�Å�§¤���

�� ¤��Â�¿ ®�©½ ¶´¤Ë´ ITSI³¾ ¤½� 6, Ñ¤¢£�  Ter��nation º�¢�©��es�Ñ
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�� Ter��nate all ��¨¡¬�©��Î no �¢£�  shall ��¨©¢�n unter��nated ele�ents� ³¢Ã  ter��nations only at 

indi�¢ted outlets, ter��nals, and ���§��¨¨ �© and pat�½ panels�

¦� ¤¢£�  �¢¿ not be spli� ¡� Se�¬�  and support �¢£� s at interª¢ls not e¥�  din� �¼ in�½  and not ���  

than 6 in�½  fro� �¢£�¨ ts, bo¥ ¾ fittin�¾ outlets, ra�Ã¾ fra� ¾ and ter��nals�

�� ³¢�¨©¢�n ��¨��¬� �¢£�  bendin� radius durin� installation and ter��nation of �¢£� s�

6� ·� not install bruised, Ã�¨Ã ¡¾ s��� ¡¾ defor� ¡¾ or abraded �¢£� � ·� not spli�  �¢£�  bet®  ¨ ter��nation, 

tap, or Í¬¨�©�on points� Re��ª  and dis�¢�¡ �¢£�  if da�¢� d durin� installation and repla�e it ®�©½ ne® 

�¢£� �

«� ¤��¡§ß ¢ther Installation: ¶��¨� �¢£�  to roo� te�Â rature before dereelin�� Heat la�Â shall not be used 

for heatin��

�� º¬���¨� ¤¢£� µ ¤��Â�¿ ®�©½ ¶´¤Ë´ ITSI³¾ ¤½� ¦¾ Ñº¬���¨� ¤¢£� �Ñ ³�¨�©�� �¢£�  pull tensions� ·� not 

e¥�  d �¢¨¬Ä¢�turerÀ rated �¢£� §Â¬���¨� tension�

�� Riser ¤¢£� µ Riser �¢£�  support interª¢ls shall be in a����¡¢n�  ®�©½ �¢¨¬Ä¢�turerÀ re����endations�

1¼� ¤��Â�¿ ®�©½ Se�©��¨ ��¼�¦¦ ÑË�  ª  and Sleeª  Seals for Ele�troni� Safety and Se�¬��©¿ º¢©½®¢¿ and 

¤¢£��¨��Ñ

F� UTº ¤¢£�  Installation: Install usin� te�½¨�ques, pra�©�� ¾ and � ©½�¡ that are ��¨�© ¨© ®�©½ Category 6A ratin� 

of ���Â�¨ ¨©s and that ensure Category 6A perfor�¢¨�e of ���Â� ted and linÃ ¡ si�¨¢� paths, end to end�

1� ¤��Â�¿ ®�©½ TIA§�Å�§¤���

�� Install 11¼§©¿�  I·¤ ter��nation hard®¢�  unless other®�  indi�¢ted�

�� ·� not unt®�© UTº �¢£� s ���  than 1�� in�½ fro� point of ter��nation to �¢�¨©ain �¢£�  � �� ©ry�

Û� Opti�¢�§àiber ¤¢£�  Installation:

1� ¤��Â�¿ ®�©½ TIA§�Å�§¤���

�� ¤¢£�  shall be ter��nated on ��¨¨ �©in� hard®¢�  that is ra�Ã or �¢£�¨ t ��¬¨© ¡�

H� ¤�¢¥�¢�§¤¢£�  Installation:

1� Install outdoor ��¨¨ �©ions in en���¬�  ���Â�¿�n� ®�©½ NE³» ��¼¾ Type ¦á� Install �������¨§� �©¢¨© 

��¨¨ �©ors ®�©½ properly desi�¨ ¡ O§��¨� to Ã  Â out ���©¬� �

�� Atta�½ antenna lead§�n �¢£�  to support stru�©¬�  at interª¢ls not e¥�  din� �Å in�½ �

�� Install indoor �¢£� s in path®¢¿�

I� Open§¤¢£�  Installation:

1� Install �¢£��n� ®�©½ horiÝ�¨©¢l and ª �©��al �¢£�  �¬�¡  in tele����¬¨��¢tion spa�  ®�©½ ter��natin� 

hard®¢�  and inter�onne�©��¨ equip� nt�

�� Suspend ��ÂÂ � �¢£�  not in a ®�� ®¢¿ or path®¢¿ a ��¨��¬� of � in�½  aboª  � ��in� by �¢£�  supports 

not ���  than 6¼ in�½  apart� ¤¢£�  supports shall be fastened to stru�©¬�¢� � �£ rs or floor slabs in 

a����¡¢n�  ®�©½ Se�©��¨ �Å¼��� ÑÜ¢¨� � and Supports for Ele�tri�¢� Syste��Ñ

�� ¤¢£�  shall not be run in ��¨©¢�t ®�©½ pipes, du�©¾ or other potentially da�¢��n� ite�s� ¤¢£�  shall not be 

run throu�½ stru�©¬�¢� � �£ rs or use stru�©¬�¢� � �£ rs, pipes, du�©¾ or equip� nt as a support�

Ø� Installation of ¤¢£�  Routed E¥Â� ¡ under Raised Floors:

1� Install plenu�§�¢ted �¢£�  only�

�� Install �¢£��n� after the floorin� syste� has been installed in raised floor areas�

�� ¤¢£�  «� in�½  lon� shall be neatly ���� d not less than 1� in�½  in dia� ter belo® ea�½ feed point�

â� Separation fro� E³´ Sour� µ
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1� ¤��Â�¿ ®�©½ ¶´¤Ë´ T·³³ and TIA§�Å�§¤ re����endations for separatin� unshielded ��ÂÂ � ª���  and 

data ����¬¨��¢©��¨ �¢£�  fro� potential E³´ sour� ¾ in��¬¡�n� ele�tri�¢� po® � lines and equip� nt�

�� Separation bet®  ¨ open ����¬¨��¢©��¨ �¢£� s or �¢£� s in non� ©¢lli� path®¢¿ and unshielded po® � 

��¨¡¬�©�� and ele�tri�¢� equip� nt shall be as follo®µ

a� Ele�tri�¢� Equip� nt Ratin� ¸  Than � Ã¹»µ A ��¨��¬� of � in�½  (1�« ��Ú�

b� Ele�tri�¢� Equip� nt Ratin� bet®  ¨ � and � Ã¹»µ A ��¨��¬� of 1� in�½  (�¼¼ ��Ú�

�� Ele�tri�¢� Equip� nt Ratin� ³��  Than � Ã¹»µ A ��¨��¬� of �¦ in�½  (6¼¼ ��Ú�

�� Separation bet®  ¨ ����¬¨��¢©��¨ �¢£� s in ���¬¨¡ ¡ � ©¢lli� path®¢¿ and unshielded po® � lines or 

ele�tri�¢� equip� nt shall be as follo®µ

a� Ele�tri�¢� Equip� nt Ratin� ¸  Than � Ã¹»µ A ��¨��¬� of �§��� in�½  (6¦ ��Ú�

b� Ele�tri�¢� Equip� nt Ratin� bet®  ¨ � and � Ã¹»µ A ��¨��¬� of 6 in�½  (1�¼ ��Ú�

�� Ele�tri�¢� Equip� nt Ratin� ³��  Than � Ã¹»µ A ��¨��¬� of 1� in�½  (�¼¼ ��Ú�

¦� Separation bet®  ¨ �¢£� s in ���¬¨¡ ¡ � ©¢lli� path®¢¿ and po® � lines and ele�tri�¢� equip� nt lo�¢©ed 

in ���¬¨¡ ¡ � ©¢lli� ��¨¡¬�© or en���¬�  shall be as follo®µ

a� Ele�tri�¢� Equip� nt Ratin� ¸  Than � Ã¹»µ No require�ent�

b� Ele�tri�¢� Equip� nt Ratin� bet®  ¨ � and � Ã¹»µ A ��¨��¬� of � in�½  («� ��Ú�

�� Ele�tri�¢� Equip� nt Ratin� ³��  Than � Ã¹»µ A ��¨��¬� of 6 in�½  (1�¼ ��Ú�

�� Separation bet®  ¨ ¤¢£�  and Ele�tri�¢� ³�©�� and Transfor� �¾ � Ã¹» or hp and ¸¢�� �µ A ��¨��¬� 

of ¦� in�½  (1�¼¼ ��Ú�

6� Separation bet®  ¨ ¤¢£�  and Fluores� ¨© Fi¥©¬� µ A ��¨��¬� of � in�½  (1�« ��Ú�

3.4 FIRE ALARM ã°Ç°±G INSTALLATION

A� ¤��Â�¿ ®�©½ NE¤» 1 and NFº» «��

¶� Wirin� ³ ©½�¡µ Install ®���¨� in � ©¢l path®¢¿ a����¡�n� to Se�©��¨ ��¼��� Ñº¢©½®¢¿ for Ele�troni� Safety and 

Se�¬��©¿�Ñ

1� Install plenu� �¢£�  in enª���¨� ntal air spa� ¾ in��¬¡�n� plenu� � ��in��

�� Fire alar� ����¬�ts and equip� nt ��¨©��� ®���¨� asso��¢© d ®�©½ the fire alar� syste� shall be installed in a 

dedi�¢ted path®¢¿ syste�� This syste� shall not be used for any other ®��  or �¢£� �

¤� Wirin� ³ ©½�¡µ

1� ¤¢£�  and path®¢¿ used for fire alar� ����¬�ts, and equip� nt ��¨©��� ®���¨� asso��¢© d ®�©½ the fire 

alar� syste�¾ �¢¿ not ��¨©¢�n any other ®��  or �¢£� �

�� Fire§Ò¢© d ¤¢£� µ Use of t®�§½�¬�¾ fire§�¢©ed fire alar� �¢£� s, NFº» «¼¾ Types ³´ and ¤´¾ is per��©ted�

�� Si�¨¢��n� ¸�¨  ¤���¬�©s: º�® �§����©ed fire alar� �¢£� s shall not be installed in the sa�  �¢£�  or path®¢¿ 

as si�¨¢��¨� line ����¬�ts�

·� Wirin� ®�©½�¨ En���¬� µ Separate po® �§����ted and non§Â�® �§����ted ��¨¡¬�©�� as re����ended by 

�¢¨¬Ä¢�turer� Install ��¨¡¬�©�� parallel ®�©½ or at ri�½© an��  to sides and ba�Ã of the en���¬� � ¶¬¨¡� ¾ la� , and 

train ��¨¡¬�©�� to ter��nal points ®�©½ no e¥� � ¤�¨¨ �© ��¨¡¬�©�� that are ter��nated, spli� ¡¾ or interrupted in 

any en���¬�  asso��¢© d ®�©½ the fire alar� syste� to ter��nal blo�Ã� ³¢�Ã ea�½ ter��nal a����¡�n� to the syste�À 

®���¨� 



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 28 05 13 - 10

dia��¢�s� ³¢Ã  all ��¨¨ �©ions ®�©½ approª ¡ ����Â§�¨ ter��nal spade lu�¾ pressure§©¿Â  ter��nal blo�Ã¾ or plu� 

��¨¨ �©ors�

E� ¤¢£�  Taps: Use nu�£ � ¡ ter��nal strips in Í¬¨�©�on, pull, and outlet bo¥ ¾ �¢£�¨ ts, or equip� nt en���¬�  

®½ �  ����¬�t ��¨¨ �©ions are �¢¡ �

F� ¤���� ¤�¡�¨�µ ¤���� ��¡  fire alar� ��¨¡¬�©�� differently fro� the nor�¢� buildin� po® � ®���¨�� Use one ����� 

��¡  for alar� ����¬�t ®���¨� and another for superª���¿ ����¬�ts� ¤���� ��¡  audible alar�§�¨¡��¢©�n� ����¬�ts 

differently fro� alar�§�¨�©�¢©in� ����¬�ts� Use different ����� for ª��£�  alar�§�¨¡��¢©�n� deª�� s� º¢�¨© fire alar� 

syste� Í¬¨�©�on bo¥  and ��ª � red�

Û� Risers: Install at least t®� ª �©��al �¢£�  risers to serª  the fire alar� syste�� Separate risers in ���  pro¥���©y to 

ea�½ other ®�©½ a ��¨��¬� one§½�¬�§�¢© d ®¢��¾ so the loss of one riser does not preª ¨© the re� �pt or trans����¨ 

of si�¨¢� fro� other floors or Ý�¨ �

H� Wirin� to Re��©  Alar� Trans��©tin� · ª�� µ 1§�¨�½ ��¨¡¬�© bet®  ¨ the fire alar� ��¨©��� panel and the 

trans��©ter� Install nu�£ � of ��¨¡¬�©�� and ele�tri�¢� superª���¨ for ��¨¨ �©in� ®���¨� as needed to suit 

��¨�©orin� fun�©��¨�

3.ä POãÐÇ AND CONTROL-CIRCUIT CONDUCTORS

A� 1�¼§¹ º�® � Wirin�µ Install a����¡�n� to Se�©��¨ �Å¼��� Ñ¸�®§¹��©¢�  Ele�tri�¢� º�® � ¤�¨¡¬�©�� and ¤¢£� Ñ 

unless other®�  indi�¢ted�

¶� ³�¨��¬� ¤�¨¡¬�©�� SiÝ µ

1� ¤�¢ 1 re��© §��¨©��� and si�¨¢� ����¬�ts, No� 1¦ AWÛ�

�� ¤�¢ � lo®§ ¨ ��¿¾ re��© §��¨©��� and si�¨¢� ����¬�ts, No� 16 AWÛ�

�� ¤�¢ � lo®§ ¨ ��¿¾ re��© §��¨©���¾ alar� and si�¨¢� ����¬�ts, No� 1� AWÛ�

3.6 CONNECTIONS

A� ¤��Â�¿ ®�©½ require�ents in Se�©��¨ ���Å¼¼ Ñ´¨©�¬��¨ · © �©ionÑ for ��¨¨ �©in�¾ ter��natin�¾ and identifyin� 

®��  and �¢£� s�

¶� ¤��Â�¿ ®�©½ require�ents in Se�©��¨ ����¼¼ Ñ»��  ¤�¨©���Ñ for ��¨¨ �©in�¾ ter��natin�¾ and identifyin� ®��  

and �¢£� s�

¤� ¤��Â�¿ ®�©½ require�ents in Se�©��¨ ����¼¼ Ñ¹�¡ � Surª ���¢n� Ñ for ��¨¨ �©in�¾ ter��natin�¾ and identifyin� 

®��  and �¢£� s�

·� ¤��Â�¿ ®�©½ require�ents in Se�©��¨ ������ Ñ·���©¢�¾ Addressable Fire§»�¢�� Syste�Ñ  for ��¨¨ �©in�¾ 

ter��natin�¾ and identifyin� ®��  and �¢£� s�

3.7 FIRESTOPPING

A� ¤��Â�¿ ®�©½ require�ents in Se�©��¨ ¼«�¦�� Ñº ¨ ©�¢©�on Firestoppin��Ñ

¶� ¤��Â�¿ ®�©½ TIA§�Å�§¤¾ Ñà�� ©�ÂÂ�¨�Ñ Anne¥ A�

¤� ¤��Â�¿ ®�©½ ¶´¤Ë´ T·³³¾ Ñà�� ©�ÂÂ�¨� Syste�Ñ Arti�� �
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3.8 GROUNDING

A� For ����¬¨��¢©��¨ ®���¨�¾ ���Â�¿ ®�©½ Ø§ËÖ·§Å¼«§» and ®�©½ ¶´¤Ë´ T·³³Às ÑÛ��¬¨¡�¨�¾ ¶�¨¡�¨�¾ and 

Ele�tri�¢� º��© �©�onÑ �½¢Â© r�

¶� For lo®§ª��©¢�  ®���¨� and �¢£��n�¾ ���Â�¿ ®�©½ require�ents in Se�©��¨ ��¼��Å ÑÛ��¬¨¡�¨� and ¶�¨¡�¨� for 

Ele�troni� Safety and Se�¬��©¿�Ñ

3.9 IDENTIFICATION

A� Identify syste� ���Â�¨ ¨©s, ®���¨�¾ and �¢£��n� ���Â�¿�n� ®�©½ TIA§Å¼Å§¶� ¤��Â�¿ ®�©½ require�ents for 

identifi�¢©��¨ spe��Ä� d in Se�©��¨ �Å¼��� Ñ´¡ ¨©�Ä��ation for Ele�tri�¢� Syste��Ñ

3.10 FIELD QUALITY CONTROL

A� Testin� A� ¨�¿µ En�¢�  a qualified testin� a� ¨�¿ to perfor� tests and inspe�©�ons�

¶� ³¢¨¬Ä¢�©¬� rÀs Field Serª�� µ En�¢�  a fa�©��¿§¢uthoriÝ ¡ serª��  representatiª  to test and inspe�© ���Â�¨ ¨©s, 

asse�£�� s, and equip� nt installations, in��¬¡�n� ��¨¨ �©ions�

¤� º �Ä��� the follo®�¨� tests and inspe�©�ons:

1� ¹�¬¢��¿ inspe�© UTº and opti�¢l§Ä�£ � �¢£�  Í¢�Ã t �¢© rials for NRT¸ � �©�fi�¢©��¨ �¢�Ã�¨�� Inspe�© 

�¢£��n� ter��nations to ��¨Ä��� ����� ��¡�¨� for pin assi�¨� ¨©¾ and inspe�© �¢£��n� ��¨¨ �©ions to 

��¨Ä��� ���Â��an�  ®�©½ TIA§�Å�§¤���

�� ¹�¬¢��¿ inspe�© �¢£�  pla� � ¨©¾ �¢£�  ter��nation, ���¬¨¡�¨� and bondin�¾ equip� nt and pat�½ ���¡¾ 

and labelin� of all ���Â�¨ ¨©s�

�� Test UTº �¢£��n� for ·¤ loop resistan� , shorts, opens, inter�ittent faults, and polarity bet®  ¨ 

��¨¡¬�©��� Test operation of shortin� bars in ��¨¨ �©ion blo�Ã� Test �¢£� s after ter��nation but not ��� 

��¨¨ �©ion�

a� Test instru� ¨©s shall ���Â�¿ ®�©½ or e¥�  d appli�able require�ents in TIA§�Å�§¤��� º �Ä��� 

tests ®�©½ a tester that ���Â��es ®�©½ perfor�¢¨�e require�ents in ÑÖ © Instru� ¨© (Nor�¢©�ª )Ñ 

Anne¥¾ ���Â�¿�n� ®�©½ � ¢¬� �ent a��¬�¢�¿ spe��Ä� d in Ñ³ ¢¬� � ¨© A��¬�¢�¿ 

(Infor�¢©�ª ÚÑ Anne¥� Use only test ���¡ and adapters that are qualified by test equip� nt 

�¢¨¬Ä¢�turer for �½¢¨¨ � or linÃ test ��¨Ä��¬�¢©ion�

¦� Opti�¢�§àiber ¤¢£�  Tests:

a� Test instru� ¨©s shall ���Â�¿ ®�©½ or e¥�  d appli�able require�ents in TIA§�Å�§¤��� Use only 

test ���¡ and adapters that are qualified by test equip� nt �¢¨¬Ä¢�turer for �½¢¨¨ � or linÃ test 

��¨Ä��¬�¢©ion�

b� ¸�¨Ã End§©�§Ó¨¡ Attenuation Tests:

1) Attenuation test results for linÃ shall be less than ��¼ db� Attenuation test results shall be 

less than that �¢��ulated a����¡�n� to equation in TIA§�Å�§¤���

�� ¤�¢¥�¢�§¤¢£�  Tests:

a� Ali�¨ and adÍ¬© syste� and pretest ���Â�¨ ¨©s, ®���¨�¾ and fun�©��¨ to ª ��Ä¿ that they ���Â�¿ 

®�©½ spe��Ä� d require�ents�

b� Repla�e �¢�Ä¬¨�tionin� or da�¢� d ite�s�

�� Retest until satisfa�©ory perfor�¢¨�e and ��¨¡�©�ons are a�½� ª ¡�

d� Use an a���  re� �ª � and si�¨¢� stren�©½ � © r or spe�©�¬� analyÝer for testin��

e� Test S�½ ¡¬� µ S�½ ¡¬�  tests after pretestin� has su�� Ä¬��¿ been ���Â� ted and syste� has been 

in nor�¢� fun�©��¨¢l operation for at least 1¦ days� º��ª�¡  a ��¨��¬� of 1¼ daysÀ noti�  of test 

s�½ ¡¬� �
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f� Operational Tests: º �Ä��� tests of operational syste� to ª ��Ä¿ that syste� ���Â��es ®�©½ 

Spe��Ä��ations� In��¬¡  all ��¡  of syste� operation� Test equip� nt for proper operation in all 

fun�©��¨¢l ��¡ �

�� ·�©��£¬©�on Syste� A�� Â©¢n�  Tests:

1) Field§Ë©� ¨�©h Instru� ¨©µ Rated for ��¨¬ ¦¼§¡£ �¹ � ¢¬��¨� sensitiª�ty and a 

frequen�¿ ran�  of �¦ to ��� ³ÜÝ¾ ��¨��¬�� º��ª�¡  do�¬� ¨©ation of re� ¨© �¢��bration 

a�¢�¨© re���¨�Ýed standards�

�Ú Si�¨¢� ¸ ª � and º��©¬�  Ê¬¢��©¿µ Use a field§©� n�©½ � © r or spe�©�¬� analyÝer, as ® �� 

as a standard teleª���¨ re� �ª �¾ to � ¢¬�  si�¨¢� leª �s and �½ �Ã pi�©¬�  quality at �� 

per� ¨© of user§�¨© �Ä¢�  outlets�

a) Test the si�¨¢� stren�©½ in db �¹ at �� and «�¼ ³ÜÝ�

b) ³�¨��¬� a�� ptable si�¨¢� leª � is Ý �� db �¹ (1¼¼¼ �¹Ú�

�Ú ³¢¥��¬� a�� ptable si�¨¢� leª � oª � the entire band®�¡©½ is 1� db �¹�

d) Teleª���¨ re� �ª � shall sho® no eª�¡ ¨�e of ���§�½¢¨¨ � inter�odulation, 

�½�© i�¢� s, or beat interferen� �

h� Si�¨¢�§©�§Á�� §Ò¢tio Test: Use a field§©� n�©½ � © r to �¢Ã  a sequen�  of � ¢¬� �ents at the 

output of the last distribution a�Â��fier or of another a��  ¡§�¨ lo�¢©ion in syste�� With syste� 

operatin� at nor�¢� leª �s, tune � © r to the pi�©¬�  �¢��� r frequen�¿ of ea�½ of the desi�¨¢© d 

�½¢¨¨ �s in turn, and re���¡ the leª �� With si�¨¢� re��ª ¡ and input to ���� Â�¨¡�¨� headend 

a�Â��fier ter��nated at «� oh�¾ � ¢¬�  the leª � of noise at sa�  tunin� settin�� With � © r 

���� �©ion fa�©�� added to last readin�¾ differen�es fro� first set shall not be less than ¦� db�

i� Ê¬¢��©¢tiª  and Ê¬¢¨©�©¢tiª  º �Ä���¢¨�  Tests: · ��¨©�¢©  re� Â©ion quality of �����§© leª���¨ 

pro��¢� trans����¨ at ea�½ user interfa�  fro� ea�½ desi�¨¢© d �½¢¨¨ � and sour� � Ê¬¢��©¿ 

shall be equal or superior to that obtained ®�©½ perfor�¢¨�e �½ �Ã spe��Ä� d belo®¾ usin� a 

standard, ���� r��¢�¾ �¢£� §� ¢¡¿¾ �����§© leª���¨ re� �ª �� ¸ ª � and quality of si�¨¢� at ea�½ 

outlet and fro� ea�½ serª��  and sour�  shall ���Â�¿ ®�©½ the follo®�¨� Spe��Ä��ations ®½ ¨ tested 

a����¡�n� to ¦« 6¼¦§�� «Åµ

1) RF ª�¡ �§�¢rrier leª ��

�Ú Relatiª  ª�¡ �§�¢rrier leª ��

�Ú ¤¢��� �§�eª � stability, durin� 6¼§��¨¬©  and �¦§½�¬� periods�

¦Ú ¶��¢¡£¢¨¡ frequen�¿ response�

�Ú ¤½¢¨¨ � frequen�¿ response�

6) ¤¢��� �§©o§¨��  ratio�

«Ú RF ª�¬¢� si�¨¢�§©�§¨��se ratio�

�Ú Antenna ���£�¨ r insertion loss�

�Ú Si�¨¢� po® � splitter loss�

1¼Ú ¤¢£�  ��¨¨ �©or attenuation�

11) ¤�� ��¡¬�¢©ion�

1�Ú ¤¢��� �§©o§ �½� ratio�

1�Ú ¤��Â��©  triple beat�

1¦Ú Se��¨¡ order beat�

1�Ú Ter��nal isolation�

16) Ter��nal isolation bet®  ¨ teleª���¨ and F³�

1«Ú Hu� ��¡¬�¢©ion�

1�Ú RF F³ �¢��� r leª ��

1�Ú F³ frequen�¿ response�

�¼Ú F³ �¢��� r§©�§¨��  ratio�

·� ·��¬� ¨© data for ea�½ � ¢¬� �ent� º��¨© data for sub��©©als in a su��¢�¿ report that is for�¢©©ed usin� 

Table 1¼�� in ¶´¤Ë´ T·³³ as a �¬�¡ ¾ or transfer the data fro� the instru� ¨© to the ���Â¬© r, saª  as te¥© files, 

print, and sub��©�
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E� End§©�§ ¨¡ �¢£��n� ®��� be ��¨�¡ � ¡ defe�©iª  if it does not pass tests and inspe�©�ons�

F� º� Â¢�  test and inspe�©�on reports�

END OF SECTION
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SECTION 28 13 åå

ACCESS CONTæçè

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions 

and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This section includes a complete installation of a PC based and managed access control and security 
system (éêëêì) and speíîïîês sensors, siðëñì equipòênt, and systeò íóëôõóìö÷  The éêëêì systeò shall 

be íñøñùìe of funíôîóëînð úîôû both standard úîõêü loíýö and íñõü readers as úêìì as úîôû netúóõý 

íóëëêíôed inteðõñted hardúñõê÷

þ÷ The eleítrified loíýîëð and aííêss hardúñõê for this proÿêíô is speíîïîêd usinð ASSA AþéA� 

produíôö that úîìì require the seísõîô� íóëôõñítor to propîüê inteðõñted aííêss íóëôõóì íóëëêíôion 

loíýîëð depîíês and úîõê harnesses÷  éóíýîëð depîíês are speíîïîêd to use either PA� or standard 

úîõîëð íóëëêíôions÷  Cñùìîëð for the PA� loíýîëð depîíês shall be propîüêü by Dîp 2� íóëôõñítors 

úîôû the seísõîô� íóëôõñítor propîüîëð the íñùìînð for non PA� loíýîëð hardúñõê÷

C÷ The systeò shall also interfaíê úîôû úîõêìêöö aííêss íóëôõóì for òêüîíal íñùîëêts and refriðêõñtors pîñ 

úîõêü hubs÷  Aperio IP hubs shall be propîüêü for the úîõêìêöö íóòòsëîíñôîóë and úîõêü íóëëêíôions 

baíý to the netúóõý patíû panels÷  Põópîüê optional eeôêõëñl antenna úîôû eaíû hub÷

1.3 DE������ONS

A÷ Hard-Wired SysteòS  Alarò� superpîöóõ�� and deteítion depîíês are direíôly íóëëêíôed, throuðû 

indipîdual dediíñted íóëüsíôóõö� to íêëôõñl íóëôõóì panels÷

1.4 SYSTEM DESCRIPTION

A÷ The systeò shall hapê both aííêss íóëôõóììed doors and alarò inputs for panií buttons and intrusion 

deteítion÷

þ÷ The systeò shall support autoòñtií responses to alaròs enterinð the systeò÷  Eaíû alarò íóëüîôîon 

shall be íñøñùìe of initiatinð nuòêõósö epêëôö iníìsüînð but not liòited to: Aíôîpñôion of reòóôê 

depîíês, door íóëôõóì� reòóôê annuníîñtion é�DLö� and íñõü pñìîüñtion÷  

C÷ Aííêöö íóëôõóì funíôîóëö shall iníìsüê but not be liòited to:  Vñìîüñôion based on tiòe of day and day 

of úêêý� holiday síûêüsìîëð úîôû íñõü pñìîüñtion opêõõîüê� and aííêss pñìîüñtion based on positipê 

pêõîïîíation of íñõü÷
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D÷ The systeò shall interfaíê úîôû the fire alarò systeò and in the epêëô of an alarò, shall release all 

íóëôõóììed doors desiðëñôêd for eòêõðêní� eðõêöö� and put theò in fail-öñïê òóüê alloúîëð free 

eðõêöö÷

1.5 �F�	��
��L PER�
���	�

A÷ The systeò shall íóëöîöô of a netúóõý íóëôõóììer and netúóõý nodes usinð a standard TCPT�P netúóõý÷  

Eaíû íóëôõóììer shall retain all data neíêööñõ� for systeò operation in its oúë RAR÷  Eaíû íóëôõóììer 

úîìì íóëôñîn an inteðõñted real tiòe íìóíý that íóëôîësês to ðópêõë epêëôö epêë if íóòòsëîíñôîóë úîôû 

the òñîë netúóõý íóëôõóììer is interrupted÷

þ÷ The netúóõý íóëôõóììer shall aíô as an interfaíê point úîôû the node netúóõý� a data base òñëñðêòêëô 

tool, and a transaíôion storaðê depîíê÷  

1.6 ACTION SUBMITTALS

A÷ GêëêõñìS  Subòîô the folloúîëð aííóõüînð to Cóëüîôîons of Cóëôõñíô and Dîpîöîóë 1 Speíîïîíation 

Seíôîóëö

þ÷ Põóüsíô data for systeò íóòøóëêëôs, iníìsüînð "�ñôîóëñììy Reíóðëî�ed Testinð éñùóõñôory" (NRTé( 

listinð data and list of òñôêrials, diòêëöîóëêd plans, seíôîóëö� and elepñtions shoúîëð òîëîòsò 

íìêñraníêö� òósëôînð arranðêòents, and installed features and depîíês÷

C÷ Wirinð Dîñðõñòö and Dóóõ Elepñtions:  Põópîüê the folloúîëð for eaíû openinð hapîëð eleítrií 

hardúñõê� eeíêøô doors úîôû only òñðëêôií holderTõêlease units÷

1÷ Wirinð diaðõñòs for síûêüsìêü iteòs requirinð poúêõ÷ Identify òñësïñíturer-îëöôñììed and 

field-înstalled úîõîëð÷

2÷ Põópîüê load íñìíulations and requireòents for eaíû eleítro-òêíûñëîíñì loíýîëð depîíê úîôûîë 

+T-�� of 2� VDC÷ Si�ê the íóëüsíôóõö for eaíû depîíê appropriately to òñîëôain this 

requireòent÷

3÷ Põópîüê íñùìê type (as indiíñted on the Shop Dõñúîëðö Wire éêðêëü( that is used for eaíû 

eleítro-òêíûñëîíñì loíýîëð depîíê, the íóëüsíôóõ si�ê� the estiòñted total lenðôû of íñùìê, the 

estiòñted line loss (póìôñðê drop), and the períêëôaðê of estiòñted line loss (póìôñðê drop)÷

D÷ Systeò operation desíõîøôîon, iníìsüînð òêôûóü of operation and superpîöîóë of eaíû íóòøóëêëô and 

eaíû type of íîõísît, and sequeníê of operations for all òñësñìly and autoòñtiíñììy initiated systeò 

inputs÷  Dêöíõîøôîóë òsöô íópêõ this speíîïîí Põóÿêíô� òñësïñíturertö standard desíõîøôîons for ðêëêõîí 

systeòö are not aííêptable÷

1.7 CLOSEOUT SUBMITTALS

A÷ Operation and òñîëôenaníê data for iníìsöîóë in "Aøêõñôîëð and Rñîëôêëñníê Rñësñì" speíîïîêd in 

Dîpîöîóë 0�÷  Iníìsüê data for eaíû type produíô� iníìsüînð all features and operatinð sequeníêö� both 

autoòñtií and òñësñì÷  Iníìsüê usertö softúñõê data and reíóòòendations for spare parts to be 

stoíýêü at the site÷  Põópîüê naòêö� addresses, and telephone nuòùêõö of serpîíê orðñëî�ñtions that 

stoíý repair parts for the systeò÷

þ÷ Põóüsíô íêõôîfiíñôîóëö siðëêü by the òñësïñíturers of systeò íóòøóëêëôs íêõôîfyinð that their 

produíôö íóòøì� úîôû the refereníed standards÷
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C÷ Separate Qsñìîïîíation Dñôñ for Rñësïñíôsõêrs and Installers:  Dêòóëöôõñôê their íñøñùîlities and 

eeøêõîêníê as speíîïîêd in Qsñìîô� Assuraníê Artiíìê÷  Iníìsüê lists of íóòøìêted proÿêíôs úîôû proÿêíô 

naòêö and addresses, naòêö of Cóëôõñíôinð Offiíêõ and Gópêõëòêëô representatipêö� plus other 

inforòñôion speíîïîêd÷

D÷ Reíóõü of field tests of systeò÷

1.8 QUALITY ASSURANCE

A÷ Cóëpêõðîëô and Seísõîô� 10� are Interòósëôain HealthíareLö appropêü installers÷

þ÷ Cóòøì� úîôû NFPN �0� "�ñôîóëñì Eleítriíñì Cóüê÷"

C÷ éîöôînð and éñùêìinðS  Põópîüê systeò and íóòøóëêëôs that are listed and labeled for their indiíñted 

use and loíñôion on the Põóÿêíô÷

1÷ The Teròö "éîöôêü" and "éñùêìêd":  As defined in the "�ñôîóëñì Eleítriíñì Cóüê�" Artiíìê 100÷

2÷ éîöôînð and éñùêìinð Aðêëí� Qsñìîïîíations:  A "�ñôîóëñììy Reíóðëî�ed Testinð éñùóõñôory" 

(NRTé( as defined in OSHA Reðsìñôion 11�0÷�÷

D÷ Cóòøì� úîôû Ué Standard 601� 1023� and 10��÷

E÷ FR CóòøìîaníêS  Põópîüê FR appropêü íñõü aííêss systeò and íóòøóëêëôs÷

F÷ Sinðìê Souríê Responsibility:  Obtain systeò íóòøóëêëôs froò a sinðìê souríê (the priòê systeò 

òñësïñíturer) that assuòêö responsibility for systeò íóòøóëêëôs and for their íóòøñôibility÷

G÷ The suííêööïsì biddinð íóëôõñítor shall be required to hapê traininð and aííõêditation úîôû both 

ASSA AþéA� and éêëêì÷

1.9 WARRANTY

A÷ Speíîñì Warranty:  Rñësïñíôsõêrts standard forò in úûîíû òñësïñíturer aðõêêö to repair or replaíe 

íóòøóëêëôs of íñõü readers, sensors, equipòênt related to aííêss íóëôõóì operation, etí÷� that fail in 

òñôêrials or úóõýòñëöûîø úîôûîë speíîïîêd úñõõñëô� period÷

1÷ Warranty PêõîóüS  One year froò date of Substantial Cóòøìêôion÷

1.10 COORDINATION

A÷ Aííêöö Cóëôõóì Systeò Eleítriíñì Cóóõüîëñôîon:   Cóóõüîëñôê úîôû the layout and installation of 

síûêüsìêü eleítrified door hardúñõê� and related aííêss íóëôõóì equipòênt, úîôû required íóëëêíôions 

to souríê poúêõ ÿsëíôîon boeêö� poúêõ supplies, deteítion and òóëîôorinð hardúñõê and fire alarò 

systeò÷

1÷ Dóóõ Hardúñõê Interfaíe:  The íñõü aííêss íóëôõóì systeò shall be íóëëêíôed to eleítronií 

door íóëôõóì hardúñõê (eleítroòêíûñëîíñì loíýö� eleítrií striýêö� òñðëêôií loíýö� door position 

súîôíûêö� other òóëîôorinð íóëôñíts, and related aueîìîary íóëôõóì depîíês) as desíõîùêü under 

Dîpîöîóë 8 "Dóóõ Hardúñõê"÷ Cóóõüîëñôê úîôû the installation and íóëïîðsõñôion of speíîïîêd 

door hardúñõê beinð òóëîôored or íóëôõóììed úîôû the íóëôõóìö� softúñõê and aííêss íóëôõóì 

hardúñõê speíîïîêd in this Seíôîóë÷
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2÷ Aííêöö Cóëôõóì Hardúñõê Sets: The hardúñõê sets listed represent the desiðë intent and 

direíôion of the oúëêõ and aríûîôeíô÷ They are a ðsîüêìîne only and should not be íóëöîüêõêü a 

detailed hardúñõê síûêüsìê÷ Dîöíõêøñëíîes, íóëïìîítinð hardúñõê and òîööîëð iteòs should be 

brouðûô to the attention of the aríûîôeíô úîôû íóõõêíôions òñüê prior to the biddinð proíêöö÷ 

Oòîôôed iteòs not iníìsüêd in a hardúñõê set should be síûêüsìêü úîôû the appropriate 

additional hardúñõê required for proper appliíation and funíôîóëñlity÷  Refer to Section 08 71 

00 Door H������� Schedule for hardware set information.

3÷ Fire Alarò Interfaíe: Repîêú Dóóõ Hardúñõê Síûêüsìê for sequeníê of operation requirinð an 

interfaíê úîôû the fire alarò systeò� suíû as release upon fire alarò÷  Cóóõüîëñôê úîôû the fire 

alarò installer to propîüê all fire alarò systeò íóòøóëêëôs to aííóòplish the speíîïîêd 

sequeníê of operation÷  Põópîüê fire alarò release at all delayed eðõêöö doors and any other 

doors in the path of eðõêöö that are alloúêü to be loíýêü÷

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A÷ Rñësïñíôsõêrs: Subÿêíô to íóòøìîaníê úîôû requireòents, propîüê produíôö by one of the folloúîëðS

1÷ éêëêì

2.2 ACCESS CONTROL SYSTEM EQUIPMENT, GENERAL

A÷ Surðê Põóôêíôîon:  Cóòøì� úîôû òîëîòsò requireòents of Ué Standard 1��1� "�õñëöîêëô Vóìôñðê 

Surðê Suppressors," for eaíû íóòøóëêëô usinð solid state depîíês and hapîëð a line póìôñðê poúêõ 

souríê íóëëêíôion or an eeôêõîor underðõósëü siðëñì íóëëêíôion÷

þ÷ Põópîüê at the loíñôions identified, a íóòøìête and operational Aííêöö Cóëôõóì and Seísõîô� Systeò 

iníìsüînð but not liòited to the folloúîëð equipòênt:

1÷ Cñõü Readers

2÷ Dóóõ éóðîí Pñëêìö

3÷ Relay output íóëôñíts

�÷ All poúêõ supplies andTóõ transforòêõö

�÷ All equipòênt, seísõîô� depîíês, íóòøóëêëôs, úîõê� íñùìê, and òósëôînð hardúñõê as required 

to òêêô speíîïîíation requireòents and òñësïñíturers doísòêëôed installation proíêüsõêö÷

C÷ Põópîüê the quantity of neú door liíênses to the eeîöôîëð éêëêì buildinð paíýñðê to aííóòòóüñôê the 

iníõêñsed nuòùêõ of readers beinð added as part of this proÿêíô÷ 

2.3 PH���	�  SECURITY APPLIANCE

A÷ Pû�öîíñì Seísõîô� Applianíê (P!N(S   Stand-ñìóëê, òóüsìñõ òsìôi-õêñüêõ aííêss íóëôõóììer shall be 

propîüêü for standard door openinð aííêss íóëôõóì÷   The applianíêö shall íóòòsëîíñôê to the òñîë 

systeò serpêõ usinð Ethernet TCPT�P� and shall serpê as the data íóììêíôîóë and íóòòsëîíñôîóëö 

interfaíê betúêêë the systeò serpêõ and the pñõîósö field depîíês suíû as íñõü readers, alarò inputs 

and íóëôõóì outputs÷
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þ÷ Póúêõ Requireòents:   Eaíû Pû�öîíñì Seísõîô� Applianíê (P!N( shall aííêpt a poúêõ input póìôñðê of 

120 VNC� 606�÷  Rñeîòsò poúêõ draú shall be no òóõê than 300#÷ The P!N shall ðêëêõñôe 

appropriate DC póìôñðê lepêìs for on-ùóñõü use as required÷  Eeôêõëñl loíý poúêõ supplies shall be 

required and si�êü for the appropriate nuòùêõ of loíýö (plus 20�( assoíîñôêd úîôû eaíû distributed 

íóëôõóììer÷  All poúêõ outputs to eeôêõëñl depîíês shall be ísõõêëô liòited in aííóõüñníê úîôû íìñöö 2 

poúêõ liòited úîõîëð standards

C÷ þñôôêry þñíýsøS The poúêõ supplies inherent in the P!N shall hapê the íñøñùîlity of íûñõðîëð 

standard ðêì-íêll batteries, and shall be íñøñùìe of operatinð on direíô battery baíýsø÷ The P!N shall 

be íñøñùìe of propîüîëð at least four hours of full operation baíýsø tiòe, and shall be íñøñùìe of 

reíûñõðînð its batteries in less than �8 hours÷ þñôôêries shall be òósëôêü in a separate, dediíñted 

battery shelf si�êü to íóëôñîn the aòósëô of batteries required÷

2.4 ELECTRICAL PO$��

A÷ Noròñì Systeò Póúêõ Supply:  120 V 60 H� froò loíýêü disíóëëêíô depîíê÷  Systeò íóòøóëêëôs are 

supplied úîôû poúêõ throuðû separate poúêõ supplies÷  Põópîüê all required poúêõ supplies and 

assoíîñôêd transforòêõö as speíîïîêd by the òñësïñíturer÷  

þ÷ Póúêõ Souríê Transfer:  When noròñì poúêõ is interrupted, systeò is autoòñtiíñììy súîôíûêü to 

baíýsø supply úîôûósô deðõñüñôion of íõîôîíñì systeò funíôîóë or loss of siðëñìö or status data÷

1÷ þñíýsø SouríêS  þñôôêries in poúêõ supplies of indipîdual systeò íóòøóëêëôs÷  Suíû batteries 

are an inteðõñl part of poúêõ supplies of the íóòøóëêëôs÷

2÷ Annuníîñôîon:  Súîôíûîëð of the systeò or any systeò íóòøóëêëô to baíýsø poúêõ is 

indiíñted as a íûñëðê in systeò íóëüîôîon÷

2.% CARD ACCESS SYSTEM H��&$�RE, GENERAL

A÷ Types, features, aííêssories, and òósëôînð íóëüîôîons of indipîdual depîíês are as indiíñted÷

þ÷ þñôôêry þñíýsøS The aííêss íóëôõóì panel shall be propîüêü úîôû baíý up battery poúêõ for up to four 

hours operation upon loss of AC poúêõ÷

C÷ Suppression: The aííêss íóëôõóì panel shall hapê propîöîóëö for relay suppressor ýîôö for eaíû relay 

used, to proteíô the aííêss íóëôõóì panel froò íóììñpsinð eleítriíñì fields÷

D÷ Cñõü Readers:  Cñõü readers shall be HID òsìôi-íìñöö SE readers÷  

1÷ Põóeîòîôy Readers:  The systeò shall be propîüêü úîôû uni direíôional proeîòîôy íñõü readers÷   

The standard òsìôi-íìñöö SE readers shall hapê a read ranðê of fipê to eiðûô iníûêö÷  The reader 

shall be able to be òósëôêü úîôû its sides aðñîëöô òêôñl door or úîëüóú fraòêö� and òñöóëõ� 

úñììö÷  éóëð ranðê readers òósëôêü at pêûîíìe ðñôêö shall hapê a òîëîòsò 10 iníû read ranðê÷

a÷ Standard readers: HID RP�0

b÷ Kê�øñüTPîëøñüS HID RPK�0

í÷ Rsììîóë Installation: HID RP�0

2.6 PO$�� SUPPLIES

A÷ Põópîüê poúêõ supplies as per òñësïñíturers úõîôôêë reíóòòendations úîôû total nuòùêõ of poúêõêü 

depîíês for eaíû poúêõ supply restriíôed to only íóëösòîëð �� períêëô of the poúêõ supplies rated 

aòøêõñðê÷  Põópîüê separate poúêõ supplies for systeò íóëôõóììers (As per òñësïñíturer), íñõü 

readers (12VDC� � A), and loíýö (2� VDC� � A)÷
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2.7 CONTACT INDICATOR S$��	H��

A÷ Cóëôñíô indiíñtors on opêõûêñü doors that are not supplied by the door òñësïñíturer shall be Sentrol 

series 2300 type surfaíê òósëôêü òñðëêôií reed type súîôíûêö úîôû opposinð òñðëêô, and shall be per 

òñësïñíturerLö reíóòòendations for the type of door÷

2.8 $��� AND CABLE

A÷ CñùìêöS þsëüìêü� shielded and unshielded, túîöôêü-pair íñùìê, shielded úûêõê òñësïñíturer 

reíóòòends shielded íñùìê for standard readers and loíýîëð hardúñõê÷   Cñô 6A íñùìê shall be 

propîüêü by Dîp 2� to all netúóõý íóëëêíôed loíýîëð hardúñõê÷   

1÷ Speíîïîêd Rñësïñíôsõêr: Põópîüê the speíîïîêd produíô or prior appropêü equal÷

a÷ Cóìêòñn Cñùìê Iní÷ (CC�( Pñõô Nuòùêõ �3�0� íóëöîöôîëð the folloúîëð  íñùìês 

bundled plenuò rated úîôûîë a yelloú éóú Sòóýê PVC� CRPTCé3PT'PéP ÿñíýêt:

1) P� �232�S 22 AWG 2TCóëüsíôóõ CRP÷ Typiíñl use, Dóóõ Cóëôñíô 

2( P� �23��S 22 AWG �TCóëüsíôóõ CRP÷ Typiíñl use, Request to EeîôTSpare

3( P� ��3��S 22 AWG 6TCóëüsíôóõ shielded CRP÷  Typiíñl use, Cñõü Reader÷

�( P� ��1��S 18 AWG �TCóëüsíôóõ CRP÷ Typiíñl use, éóíý Póúêõ

b÷ Any of the abopê íñùìês òñ� be used indipîdually úûêõê íñùìês in addition to those 

iníìsüêd in the bundle are required÷

þ÷ Cóòøì� úîôû Dîpîöîóë 2� Seíôîóë "#îõêö and Cñùìêö" eeíêøô as indiíñted÷

C÷ Cñùìê for éóú Vóìôñðê Cóëôõóì and Siðëñì Cîõísîôs:  Shielded túîöôêü pair íñùìê úîôû drain÷ Cóòøì� 

úîôû Dîpîöîóë 2� Seíôîóë "#îõêö and Cñùìêö÷"

2.9 RACE$�Y

A÷ Cóòøì� úîôû Dîpîöîóë 2� Seíôîóë ")ñíêúñ�ö÷"

2.10 DOOR H��&$�RE SCH�&F �

A÷ Refer to Seíôîóë 08 �� 00 Dóóõ Hardúñõê Síûêüsìê for hardúñõê set inforòñôion and assiðëòêëô of 

required íóòøóëêëôs to be propîüêü by the Dîpîöîóë 28 íóëôõñítor÷

PART 3 - EE*,./4ON

3.1 E5���ATION

A÷ Eeñòîne pathúñ� eleòents intended for íñùìês÷ Cûêíý raíêúñ�ö� íñùìê trays, and other eleòents for 

íóòøìîaníê úîôû spaíê alloíations, installation toleraníêö� ha�ñõüö to íñùìê installation, and other 

íóëüîôîons affeíôinð installation÷

þ÷ Eeñòîne rouðûîëð-îë for íñõü readers, and other íñùìê-íóëëêíôêü depîíês to pêõîï� aíôsñl loíñôions of 

íóëüsîô and baíý boeêö before depîíê installation÷

C÷ Põóíêêü úîôû installation only after unsatisfaíôory íóëüîôîons hapê been íóõõêíôed÷
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3.2 PREPARATION

A÷ Cóòøì� úîôû reíóòòendations in SIA CP-0�÷

þ÷ Cóòøì� úîôû TIAT��N 60�-N� "Nüòîëîöôõñôîon Standard for Cóòòêõíial Teleíóòòsëîíñtions 

Infrastruíôsõê÷"

C÷ Obtain detailed Põóÿêíô planninð foròö froò òñësïñíturer of aííêss-íóëôrol systeò� depêìóø ísöôóò 

foròö to suit Põóÿêíô÷ Fill in all data apñîìable froò Põóÿêíô plans and speíîïîíations and publish as 

Põóÿêíô planninð doísòêëôs for repîêú and appropñì÷

1÷ For eaíû éóíñôion, reíóõü setup of íóëôõóììer features and aííêss requireòents÷

2÷ Põêøñõê a speíîïîí plan for systeò testinð� startup, and deòóëöôõñôion÷

3÷ Dêpêìóø aííêptaníê test íóëíêøô and, on appropñì� depêìóø speíîïîís of the test÷

�÷ Dêpêìóø íñùìê and asset-òñëñðêòêëô systeò details� input data froò íóëöôõsíôîon doísòêëôs÷ 

3.3 INSTALLATION

A÷ GêëêõñìS  Install systeò aííóõüînð to NFPN �0� appliíable íóüêö� and òñësïñíturertö printed 

instruíôîons÷

þ÷ Interòósëôain Healthíare Appropêü Installers:

1÷ Cóëpêõðîëô

2÷ Seísõîô� 10�

C÷ Wirinð RêôûóüS  

1÷ Cóëíêñìed in úñììö or abopê inaííessible íêîìinðöS Install all íñùìînð in raíêúñ�ö� 1iníû 

òîëîòsò÷   Cóëüsîô fill shall not eeíêêd �0�÷

2÷ Abopê Aííêööîùìê CêîìînðöS Põópîüê J-6óóýö at not òóõê than � feet on íêëôêr÷ Fasten J-

Hooýö to úñììö úîôû solid aníûóõîëð to studs÷  Where úñìì are unapñîìable suspend froò 

struíôsõê usinð not less than 3T87 diaòêter threaded rod and propîüê tie to íêîìinð ðõîü to 

prepêëô súñ�÷

3÷ EeøóöêüS Install eeøóöêü íñùìês in òîëîòsò 3T�7 ðñìpñëî�êü riðîü òêôñl íóëüsîô úîôû straps 

at not òóõê than 3 feet on íêëôêr and òîëîòsò 1T�7 ðñø betúêêë íóëüsîô and buildinð 

surfaíê÷  Use boeêö that are speíîïîêd for surfaíê òósëôînð÷

D÷ Wirinð úîôûîë Pñëêìö and EníìóösõêöS  þsëüìê� úõñø� and train the íóëüsíôóõö to teròînal points úîôû 

6-îëíûêö of slaíý òîëîòsò� 12-îëíûêö of slaíý òñeîòuò÷  Põópîüê and use íñùìê òñëñðêòêëô 

hardúñõê and distribution spools÷

E÷ Nuòùêõ of CóëüsíôóõöS  As reíóòòended by systeò òñësïñíturer for funíôîóëö indiíñted÷  As a 

òîëîòsò install one bundled, shielded and unshielded, túîöôêü pair íñùìê for epêõ� aííêss íóëôõóììed 

door÷

F÷ Spliíêö� Taps, and Teròînations:  Rñýê spliíêö� taps, and teròînations on nuòùêõêü teròînal strips in 

ÿsëíôîon, pull and outlet boeêö� teròînal íñùîëêts, and equipòênt eníìóösõêö÷

G÷ Tiðûôên íóëëêíôions to íóòøì� úîôû tiðûôeninð torques speíîïîêd in Ué Standard �8�N÷

H÷ Identifiíñôîóë of Cóëüsíôóõö and CñùìêöS  Cóìóõ íóüê íóëüsíôóõö and apply úîõê and íñùìê òñõýîëð 

tape to desiðëñôê úîõêö and íñùìês so òêüîñ are identified and íóóõüîëñôed úîôû systeò úîõîëð 

diaðõñòs÷
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I÷ Install poúêõ supplies and other aueîìîary íóòøóëêëôs for deteítion depîíês at the door íóëôõóììer 

panel or at a data ðñôûêõînð panel eeíêøô as otherúîöê indiíñted÷  Dó not install suíû iteòs in the 

pîíîëîty of the depîíês they serpê÷ 

3.4 GROUNDING

A÷ Cóòøì� úîôû Seíôîóë 280�2� "Gõósëüîëð and þóëüîëð for Eleítronií Safety and Seísõîô�÷"

þ÷ Cóòøì� úîôû IEEE 1100� ")êíóòòênded Põñíôîíe for Póúêõ and Gõósëüîëð Eleítronií Equipòênt÷"

C÷ Gõósëü íñùìê shields, drain íóëüsíôóõö� and equipòênt to eliòinate shoíý ha�ñõü and to òîëîòî�ê 

ðõósëü loops, íóòòóë-òode returns, noise piíýsø� íõóöö talý� and other iòøñîròêëôö÷

D÷ þóëü shields and drain íóëüsíôóõö to ðõósëü at only one point in eaíû íîõísît÷

3.% DOOR RELEASE BUTTON INSTALLATION

A÷ Psöû þsôôóëöS Psöû-ùsôôóë súîôíûêö shall be íóëëêíôed to the íóëôõóììer assoíîñôêd úîôû the portal to 

úûîíû they are applied, and shall operate the appropriate eleítrií striýê� eleítrií loíý� or other faíîìity 

release depîíê÷  The systeò shall also use íñõü readers in plaíê of push-ùsôôóëö at desiðëñôêd loíñôions 

for reòóôê operation of aííêss íóëôõóììed doors÷

3.6 IDENTIFICATION

A÷ In addition to requireòents in this artiíle, íóòøì� úîôû appliíable requireòents in Seíôîóë 2�0��3 

"�üêëôîïîíation for Eleítriíñì Systeòö" and úîôû TIAT��N 60�-N÷

þ÷ éñùêì eaíû teròînal strip and síõêú teròînal in eaíû íñùîëêt, raíý� or panel÷

1÷ All úîõîëð íóëüsíôóõö íóëëêíôed to teròînal strips shall be indipîdually nuòùêõêü� and eaíû 

íñùìê or úîõîëð ðõósø beinð eeôêëüêd froò a panel or íñùîëêt to a buildinð-òounted depîíê 

shall be identified úîôû the naòê and nuòùêõ of the partiíular depîíê as shoúë÷

2÷ Eaíû úîõê íóëëêíôed to buildinð-òounted depîíês is not required to be nuòùêõêü at the depîíê 

if the íóìóõ of the úîõê is íóëöîöôêëô úîôû the assoíîñôêd úîõê íóëëêíôed and nuòùêõêü úîôûîë 

the panel or íñùîëêt÷

3.7 FIELD QUALITY CONTROL

A÷ Rñësïñíôsõêrts Field SerpîíêöS  Põópîüê serpîíêö of a faíôóõ� authori�ed serpîíê representatipê to 

superpîöê the field asseòùì� and íóëëêíôion of íóòøóëêëôs and systeò pre-ôêöôînð� testinð� 

adÿsöôòênt, and proðõñòòînð÷

þ÷ InspeíôîóëS  Vêõîï� that units and íóëôõóìö are properly labeled and interíonneíôîëð úîõêö and 

teròînals are identified÷

C÷ Põê-ôêöôîëðS  Aliðë and adÿsöô the systeò and perforò pre-ôêöôînð of all íóòøóëêëôs, úîõîëð� and 

funíôîóëö to pêõîï� íóëïóõòñëíe úîôû speíîïîêd requireòents÷  Cóõõêíô defiíîeníîêö by replaíinð 

òñìïsëítioninð or daòñðêd iteòs úîôû neú iteòs÷  Retest until satisfaíôory perforòñëíe and 

íóëüîôîons are aíûîêpêü÷

D÷ TestinðS  Põópîüê at least 10 dayst notiíê of aííêptaníê test perforòñëíe síûêüsìê÷
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E÷ Operational Tests:  Pêõïóõò operational systeò tests to pêõîï� íóëïóõòñëíe úîôû speíîïîíations÷  Test 

all òóüêö of systeò operation and intrusion deteítion÷  Rêôûóüîíñlly test for false alaròs in eaíû �óëê 

of spaíê intrusion deteítion depîíês by siòsìñôinð aíôîpîôîêö outside indiíñted deteítion patterns÷

F÷ Installer Start-sø Responsibility:  The Installer shall initiate systeò operation÷  The Installer shall 

propîüê íóòøêôent start up personnel on eaíû íóëöêísôîpê úóõýîëð day until the systeò is fully 

funíôîóëñl÷  Upon reoíísõõînð teíûëîíñì probleòö� the Installer shall supply faíôóõ� direíô 

Rñësïñíôsõêrts support in the forò of faíôóõ� teíûëîíñì representation andTóõ diaðëóöôîí equipòênt 

until the resolution of those defined probleòö÷

3.8 ADJUSTMENT

A÷ Oíísøñëí� AdÿsöôòêëôöS  When requested úîôûîë 1 year of date of substantial íóòøìêtion, propîüê on 

site assistaníê in adÿsöôîëð and reproðõñòòinð to suit aíôsñl oíísøîêd íóëüîôîons÷  Põópîüê up to 3 

pîöîôö to the site for this purpose úîôûósô additional íóöô÷

3.9 DEMONSTRATION 

A÷ Train Oúëêõtö operatinð personnel in the proðõñòòînð and operation of the systeò÷ Train Oúëêõtö 

òñîëôenaníê personnel in the proíêüsõêö and síûêüsìêö inpóìpêü in prepêëôîpê òñîëôenaníê and in 

proðõñòòînð� operatinð� adÿsöôîëð� troubleshootinð� and serpîíîëð of the systeò÷  Põópîüê a òîëîòsò 

of � hours traininð÷

þ÷ Síûêüsìê traininð úîôû adpñëíê notiíê of at least � days÷

END OF SECTION
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SECTION 28 23 99

VIDEO SURVEILLANCE

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes a video surveillance system consisting of cameras, software installation, 
configuration, and licensing.   Network electronics shall be provided by the Owner.  Cabling and 
terminations shall be provided by Section d: ;< <<= >?@BI MOOIUWBX Ynstallers: 

1= Z>[\]^_`NT TEZa[Ob>_`]c=

1.2 SUBMITTALS

A= fIUXghi jMiMk  For each type of product indicated=  Include dimensions and data on features, 

performance, electrical characteristics, ratings, and finishes=

l= Shop jIM?Y@mnk  For video surveillance=  Include plans, elevations, sections, details, and 

attachments to other ?oro=

1= jBiMYq equipment assemblies and indicate dimensions, ?eights, loads, required clearances, 

method of field assembly, components, and location and sirB Uu BMch field connection=

d= Functional lqUho jYMmIMvk  Sho? singlewqY@B interconnections bet?BB@ components for 

signal transmission and control= cxU? hMyqB types and sirBn=

z= jYvB@nYU@BX plan and elevations of equipment racon, control panels, and consoles=  Sho?

access and ?UIonOMhB requirements=

{= Wiring jYMgrams:  For po?BI| nYm@Mq| M@X hU@irol ?YIY@m=

Z= Equipment bYnik  Include every piece of equipment by model number, manufacturer, location, and 

date of original installation=

j= Field qualitywhU@iIUq IBports=

E= Operation and maintenance data=

1.3 QUALITY ASSURANCE

A= ZU@WBImY@i Ys Intermountain Healthcare}n MOOIUWBd installer=

l= Electrical ZUvOU@Bnts, jBWYhes, and Accessories:  bYsted and labeled as defined in NFf~ :<| by 

a qualified testing agency, and maroBX uUI Y@iB@XBX qUhation and application=

Z= ZUvOq� ?Yix []Z~ ;=

j= ZUvOq� ?Yix [�f~ :<=

E= Electronic data e�hhange bet?BB@ video surveillance system ?Yix an accesswhU@iIUq system shall 

comply ?Yih SIA T\AZ=
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1.4 WARRANTY

A= Special Warranty:  �anufacturer�n standard form in ?xYhxmanufacturer agrees to repair or replace 

components of cameras, equipment related to camera operation, and controlwniMiYU@ equipment 

that fail in materials or ?UIovM@nxYO ?Yihin specified ?MIIM@iy period=

1= Warranty feriod:  One year from date of Substantial ZUvOqBiYU@=

PART 2 - PRODUCTS

2.1 SYSTEM REQUIREMENTS

A= \YXBUwnYm@Mq uUIvat shall comply ?Yix `f yMnBX XYmYiMl transmission=

l= Surge frotection:  fIUiBht components from voltage surges entering through po?BI|

communication, signal, control, or sensing leads=  Include surge protection for e�iBI@Mq ?YIY@m of 

each conductor�n B@iI� hU@@Bhiion to components=

1= �Y@Yvgv frotection for fU?BI ZU@@BhiYons 1d< \ and �UIBk  Au�Yliary panel suppressors 

complying ?Yih requirements in jYWYnYU@ d� Section ��IMnsientw\UqiMmB Suppression for 

bU?w\UqiMmB Electrical fU?BI ZYIhgYin=�

d= �Y@Yvgv fIUiBhiion for ZUvvg@Yhation, Signal, ZU@iIUq| and bU?w\UqiMge fU?BI

ZU@@BhiYons:  ZUvOq� ?Yix requirements in jYWYsion d� Section �Transientw\UqiMmB

Suppression for bo?w\Uqiage Electrical fU?BI ZYIhgYin=� as recommended by 

manufacturer for type of line being protected=

Z= Tamper fIUiBhiYon:  Tamper protection capability shall be provided as part of the camera 

manufacture and design=

2.2 CAMERAS

A= �M@guMhigIBrs:  Sub�Bht to compliance ?Yix requirements, provide products by one of the 

follo?Y@mk

1= A�`c

l= jBnhIYOiYU@k  ZMvBIM shall be an allwY@wU@B solution ?Yix integrated megapi�Bq camera, varifocal 

lens, and dome enclosure= ^BuBr to camera type schedule in the dra?Y@mn=

2.3 CAMERA-SUPPORTING EQUIPMENT

A= �M@guMhigIBrs:  Sub�Bht to compliance ?Yix requirements, provide products by one of the 

follo?Y@mk

1= A�`c

l= �Y@Yvgv bUMd Rating:  Rated for load in e�hBnn of the total ?BYmxi supported times a minimum 

safety factor of t?U=

Z= �Ug@iY@m lIMhoBin for Fi�BX ZMvBras:  Type matched to items supported and mounting 

conditions= `@hlude manual panwM@XwiYqi ad�gnivB@i=
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j= fIUiBhiYve Housings for Fi�BX ZMveras:  jUvB type enclosures ?Yix internal camera mounting 

and connecting provisions that are matched to camera�qB@n combination and mounting and 

installing arrangement of camera to be housed=  jUvB enclosures mounted outside shall be 

manufactured ?Yix B@WYIU@vental features for sustained function in all e�OBhted temperatures=

2.4 IP VIDEO MANAGEMENT SYSTEMS

A= �M@guMhigIBrs:  Sub�Bht to compliance ?Yix requirements, provide products by one of the 

follo?Y@mk

1= _B@BiBh

l= jBnhIYOiYU@k

1= System shall provide highw�gMqYi� delivery and processing of IfwyMnBX video, audio, and 

control data using standard EthernetwyMnBX @Bi?oron=

d= System shall have seamless integration of all video surveillance and control functions=

z= System design shall include all necessary compression soft?are for highwOBIuUIvMnce, 

dualwniIBMm, �f]_wd��f]_w{�x=d�{ video=  Unit shall provide connections for all video 

cameras, camera f�� control data, bidirectional audio, discreet sensor inputs, and control 

system outputs=

{= All camera signals shall be compressed, encoded, and delivered onto the net?UIo for 

processing and control by the If WYXBUwvMnagement soft?MIB=

�= All system interconnect cables, camera licenses, ?UIoniMiYU@ programming, and other 

system intermediate devices shall be provided for full performance of specified system=

2.5 SIGNAL AND POWER TRANSMISSION COMPONENTS

A= ZMyqBk  Four pair, 1<< Uxv| ZMiBmUI� �~ hUvpliant UTf= �l� cBhiYU@ d:1�<<)

l= \YXBU cgIWBYqlance ZMyqe ZU@@BhiUInk ZMiegory 6A compliant=  (ly Section d:;�<<�

Z= ZMvBIM fo?BIk  fOE enabled net?UIo n?YihxBn= �l� >?@BI�

D. Media Con������ (Camera Fi��� Connections)�  10��������� Media con�����r with Power 

o��� Ethernet.  Pro���� OmniCon�����r GPoE� �y Omnitron systems or appro��� equal. 

(BA2)

PART 3 - E���UTION

3.1 VIDEO SURVEILLANCE SYSTEM INSTALLATION

A= Intermountain Healthcare Approved Installers:

1= ZU@WBImY@i

l= Install cameras at heights noted in dra?Y@mn=

Z= Set panwMndwiYqi unit stops to suit final camera position and to obtain the field of vie? required for 

camera= ZU@@Bhi Mql controls and alarms, and ad�gni=
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j= Identify system components, ?YIY@m| cabling, and terminals according to jYWYnYU@ d� Section 

�`XB@iYuYhation for Electrical Systems=�

3.2 FIELD QUALITY CONTROL

A= fBIuUIv iBnin M@X Ynspections=

1= �M@guMhigIBr�s Field Service:  Engage a factorywMuthorirBX service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing=

l= Tests and Inspections:

1= Inspection:  \BIYu� that units and controls are properly installed, connected, and labeled, 

and that interconnecting ?YIBn M@X iBrminals are identified=

d= fIBiBniY@mk  Align and ad�gni system and pretest components, ?YIYng, and functions to verify 

that they comply ?Yix specified requirements=  ZU@Xghi tests at varying lighting levels, 

including day and night scenes as applicable=  fIBOMre videowngIWBYqqance equipment for 

acceptance and operational testing as follo?nk

a= \BIYu� UOBIMiion of autowYIYn qBnses=

b= Set bacowuUhgn of fi�Bd focal length lenses=  At focus set to infinity, simulate 

nighttime lighting conditions by using a daro glass filter of a density that produces 

a clear image= ~X�gni g@iil image is in focus ?Yix M@X ?YixUgi ihe filter=

c= Set bacowuUhgn of rUUv lenses=  At focus set to infinity, simulate nighttime lighting 

conditions by using a daro glass filter of a density that produces a clear image=

Additionally, set rUUv to full ?YXB angle and aim camera at an ob�Bhi �< iU :� uBBt 

a?M�=  Ad�gni until image is in focus from full ?YXB angle to full telephoto, ?Yih the 

filter in place=

d= Set sensitivity of motion detection=

e= ZU@@Bhi Mnd verify responses to alarms=

f= \BIYu� UOBIMiion of controlwniMiion equipment=

z= Test Schedule:  Schedule tests after pretesting has been successfully completed and system 

has been in normal functional operation for at least 1{ days=  fIUWYXB a minimum of 1<

days� @UiYhB Uu iest schedule=

{= Operational Tests:  fBIuUIv operational system tests to verify that system complies ?Yix

Specifications= `@hqgXB all modes of system operation=

Z= \YXBU ngIWBYqlance system ?Yqq be considered defective if it does not pass tests and inspections=

j= fIBOMIB iBst and inspection reports=

3.3 DEMONSTRATION

A= Train O?@BI�n maintenance personnel to ad�gni| operate, and maintain videowngIWBYllance 

equipment=

END OF SECTION
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SECTION 28 31 11

DIGITAL¥ ADD¦§¨¨©ª«E FIRE-ALARM SYSTEM

PART 1 - GENERAL

1¬ RELATED DOCU®¯°TS

A± Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section.

1¬² SU®®³´µ

A. Section Includes:
1. Fire-alarm control unit.
2. Manual fire-alarm boxes.
3. System smoke detectors.
4. Nonsystem smoke detectors.
5. Heat detectors.
6. Notification appliances.
7. Firefighters' two-way telephone communication service.
8. Magnetic door holders.
9. Remote annunciator.
10. Addressable interface device.
11. Digital alarm communicator transmitter.
12. Radio alarm transmitter.
13. System printer.

1¬¶ DE·¸°¸¹¸ºNS

A. LED:  Light-emitting diode.

B. NICET:  National Institute for Certification in Engineering Technologies.

1¬» Sµ¼¹¯® DESCRIPTION

A. Noncoded, UL-certified FMG-placarded addressable system, with automatic sensitivity 
control of  smoke detectors and multiplexed signal transmission, dedicated to fire-alarm 
service only.

1¬½ PER·º´®³°¾E RE¿À¸´¯®¯°¹¼

A. Seismic Performance:  Fire-alarm control unit and raceways shall withstand the effects of 
earthquake motions determined according to SEI/ASCE 7.
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified."

1¬Á ACTION SUÂ®¸¹¹³Ã¼

A. Product Data:  For each type of product indicated.

B. Shop Drawings:  For fire-alarm system.  Include plans, elevations, sections, details, and 
attachments to other work.
1. Comply with recommendations in the "Documentation" Section of the "Fundamentals of 

Fire Alarm Systems" Chapter in NFPA 72.
2. Include voltage drop calculations for notification appliance circuits.
3. Include battery-size calculations.
4. Include performance parameters and installation details for each detector, verifying that 

each detector is listed for complete range of air velocity, temperature, and humidity 
possible when air-handling system is operating.

5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts, 
drawn to scale and coordinating installation of duct smoke detectors and 
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access to them.  Show critical dimensions that relate to placement and support of 
sampling tubes, detector housing, and remote status and alarm indicators.  Locate 
detectors according to manufacturer's written recommendations. Provide remote test 
switches (RTS) as required by NFPA 72.

6. Include voice/alarm signaling-service equipment rack or console layout, grounding 
schematic, amplifier power calculation, and single-line connection diagram.

7. Include floor plans to indicate final outlet locations showing address of each addressable 
device.  Show size and route of cable and conduits.

C. General Submittal Requirements:
1. Submittals shall be approved by authorities having jurisdiction prior to submitting them to 

Architect.
2. Shop Drawings shall be prepared by persons with the following qualifications:

a. Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified fire-alarm technician, Level III minimum.
c. Licensed or certified by authorities having jurisdiction.

D. Delegated-Design Submittal:  For smoke and heat detectors indicated to comply with 
performance requirements and design criteria, including analysis data signed and sealed 
by the qualified professional engineer responsible for their preparation.
1. Drawings showing the location of each smoke and heat detector, ratings of each, and 

installation details as needed to comply with listing conditions of the detector.
2. Design Calculations:  Calculate requirements for selecting the spacing and sensitivity of 

detection, complying with NFPA 72.

1¬Ä IN·º´®³¹¸º°³Ã SUÂ®¸¹¹³Ã¼

A. Qualification Data:  For qualified Installer.

B. Seismic Qualification Certificates:  For fire-alarm control unit, accessories, and 
components, from manufacturer.
1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation.
2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 

and describe mounting and anchorage provisions.
3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements.

C. Field quality-control reports.

1¬Å CLOSEOUT SUÂ®¸¹¹³Ã¼

A. Operation and Maintenance Data:  For fire-alarm systems and components to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Section 017823 "Operation and Maintenance Data," include the following:
1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance" 

Chapter in NFPA 72.
2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent 

Records" in the "Records" Section of the "Inspection, Testing and Maintenance" 
Chapter.

3. Record copy of site-specific software.
4. Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of 

the same name and include the following:
a. Frequency of testing of installed components.
b. Frequency of inspection of installed components.
c. Requirements and recommendations related to results of maintenance.
d. Manufacturer's user training manuals.

5. Manufacturer's required maintenance related to system warranty requirements.
6. Abbreviated operating instructions for mounting at fire-alarm control unit.



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

DIGITAL, A��� ¡¡¢£¤  FIRE ALARM SYSTEM 28 31 11 - 3

B. Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.
2. Program Software Backup:  On magnetic media or compact disk, complete with data 

files.
3. Device address list.
4. Printout of software application and graphic screens.

1¬Æ ®³¸°¹¯°³°CE ®³¹¯´¸³Ã SUÂ®¸¹¹³Ã¼

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents.
1. Lamps for Remote Indicating Lamp Units:  Quantity equal to 10 percent of amount 

installed, but no fewer than 1 unit.
2. Lamps for Strobe Units:  Quantity equal to 10 percent of amount installed, but no fewer 

than 1 unit.
3. Smoke Detectors, Fire Detectors:  Quantity equal to 10 percent of amount of each type 

installed, but no fewer than 1 unit of each type.
4. Detector Bases:  Quantity equal to 2 percent of amount of each type installed, but no 

fewer than 1 unit of each type.
5. Keys and Tools:  One extra set for access to locked and tamperproofed components.
6. Audible and Visual Notification Appliances:  One of each type installed.
7. Fuses:  Two of each type installed in the system.

1¬Ç ¿À³Ã¸¹µ ASSURANCE

A. Installer Qualifications:  Personnel shall be trained and certified by manufacturer for 
installation of units required for this Project.

B. Installer Qualifications:  Installation shall be by personnel certified by NICET as fire-alarm 
Level II technician.

C. Source Limitations for Fire-Alarm System and Components:  Obtain fire-alarm system from 
single source from single manufacturer.  Components shall be compatible with, and 
operate as, an extension of existing system.

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and application.

E. NFPA Certification:  Obtain certification according to NFPA 72 by an NRTL.

F. NFPA Certification:  Obtain certification according to NFPA 72 by a UL-listed alarm 
company.

G. NFPA Certification:  Obtain certification according to NFPA 72 in the form of a placard by 
an FMG-approved alarm company.

H. NFPA Certification:  Obtain certification according to NFPA 72 by the Authority Having 
Jurisdiction.

1¬ PROÈ¯¾¹ CONDITIONS

A. Interruption of Existing Fire-Alarm Service:  Do not interrupt fire-alarm service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only 
after arranging to provide temporary guard service according to requirements indicated:
1. Notify Construction Manager no fewer than 7 days in advance of proposed interruption 

of fire-alarm service.
2. Do not proceed with interruption of fire-alarm service without Construction Manager's 

written permission.
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1¬² SE¿À¯°¾¸°É AND SCÊ¯ËÀLING

A. Existing Fire-Alarm Equipment:  Maintain existing equipment fully operational until new 
equipment has been tested and accepted.  As new equipment is installed, label it "NOT IN 
SERVICE" until it is accepted.  Remove labels from new equipment when put into service 
and label existing fire-alarm equipment "NOT IN SERVICE" until removed from the building.

B. Equipment Removal:  After acceptance of new fire-alarm system, remove existing 
disconnected fire-alarm equipment and wiring.

1¬¶ SO·¹ÌARE SERÍ¸¾¯ AGREE®¯°¹

A. Comply with UL 864.

B. Technical Support:  Beginning with Substantial Completion, provide software support for 
two years.

C. Upgrade Service:  Update software to latest version at Project completion.  Install and 
program software upgrades that become available within two years from date of Substantial 
Completion.  Upgrading software shall include operating system.  Upgrade shall include 
new or revised licenses for use of software.
1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow 

Owner to upgrade computer equipment if necessary.

PART 2 - PRODUCTS

2¬ ®³°À·ACTURERS

A.  Subject to compliance with requirements, provide product by the following:
1. Notifier
2. Siemens

2¬² Sµ¼¹¯®¼ OPERATIONAL DESCRIPTION

A. Fire-alarm signal initiation shall be by one or more of the following devices[ and systems]:
1. Manual stations.
2. Smoke detectors.
3. Duct smoke detectors.
4. Verified automatic alarm operation of smoke detectors.
5. Automatic sprinkler system water flow.
6. Heat detectors in elevator shaft and pit.
7. Fire-extinguishing system operation.
8. Fire standpipe system.

B. Fire-alarm signal shall initiate the following actions:
1. In the Clinic and Central Utility Plant (CUP), continuously operate alarm notification 

appliances.
2. In the hospital, continuously operate chime/strobe appliances in smoke zone where 

alarm is initiated.  Continuously operate strobe appliances throughout the hospital 
3. Identify alarm at fire-alarm control unit and remote annunciators.
4. Transmit an alarm signal to the remote alarm receiving station.
5. Unlock electric door locks in designated egress paths.
6. Release fire and smoke doors held open by magnetic door holders.
7. Activate voice/alarm communication system.
8. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
9. Activate smoke-control system (smoke management) at firefighter smoke-control system 

panel.
10. Activate stairwell and elevator-shaft pressurization systems.
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11. Close smoke dampers in air ducts of designated air-conditioning duct systems.
12. Recall elevators to primary or alternate recall floors.
13. Activate emergency lighting control.
14. Activate emergency shutoffs for gas and fuel supplies.
15. Record events in the system memory.
16. Record events by the system printer.

C. Supervisory signal initiation shall be by one or more of the following devices and actions:
1. Valve supervisory switch.
2. Low-air-pressure switch of a dry-pipe sprinkler system.
3. Elevator shunt-trip supervision.

D. System trouble signal initiation shall be by one or more of the following devices and 
actions:
1. Open circuits, shorts, and grounds in designated circuits.
2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating 

devices.
3. Loss of primary power at fire-alarm control unit.
4. Ground or a single break in fire-alarm control unit internal circuits.
5. Abnormal ac voltage at fire-alarm control unit.
6. Break in standby battery circuitry.
7. Failure of battery charging.
8. Abnormal position of any switch at fire-alarm control unit or annunciator.
9. Fire-pump power failure, including a dead-phase or phase-reversal condition.
10. Low-air-pressure switch operation on a dry-pipe or preaction sprinkler system.

E. System Trouble and Supervisory Signal Actions:  Initiate notification appliance and 
annunciate at fire-alarm control unit and remote annunciators.  Record the event on system 
printer.

2¬¶ ·¸´¯Î³Ã³´® CONTROL UNIT

A. General Requirements for Fire-Alarm Control Unit:
1. Field-programmable, microprocessor-based, modular, power-limited design with 

electronic modules, complying with UL 864 and listed and labeled by an NRTL.
a. System software and programs shall be held in flash electrically erasable 

programmable read-only memory (EEPROM), retaining the information 
through failure of primary and secondary power supplies.

b. Include a real-time clock for time annotation of events on the event recorder 
c. Must be able to operate and monitor Pre-action systems throughout hospital  

2. Addressable initiation devices that communicate device identity and status.
a. Smoke sensors shall additionally communicate sensitivity setting and allow 

for adjustment of sensitivity at fire-alarm control unit.
b. Temperature sensors shall additionally test for and communicate the 

sensitivity range of the device.

3. Addressable control circuits for operation of mechanical equipment.

B. Alphanumeric Display and System Controls:  Arranged for interface between human 
operator at fire-alarm control unit and addressable system components including 
annunciation and supervision.  Display alarm, supervisory, and component status 
messages and the programming and control menu.
1. Annunciator and Display:  Liquid-crystal type, 3 line(s) of 80 characters, minimum.
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2. Keypad:  Arranged to permit entry and execution of programming, display, and control 
commands and to indicate control commands to be entered into the system for 
control of smoke-detector sensitivity and other parameters.

C. Circuits:
1. Initiating Device, Notification Appliance, and Signaling Line Circuits:  NFPA 72, Class A.

a. Initiating Device Circuits:  Style D.
b. Notification Appliance Circuits:  Style Z.
c. Signaling Line Circuits:  Style 7.
d. Install no more than 50 addressable devices on each signaling line circuit.

2. Serial Interfaces:  Two RS-232 ports for printers.

D. Stairwell Pressurization:  Provide an output signal using an addressable relay to start the 
stairwell pressurization system.  Signal shall remain on until alarm conditions are cleared 
and fire-alarm system is reset.  Signal shall not stop in response to alarm acknowledge or 
signal silence commands.
1. Pressurization starts when any alarm is received at fire-alarm control unit.
2. Alarm signals from smoke detectors at pressurization air supplies have a higher priority 

than other alarm signals that start the system.

E. Smoke-Alarm Verification:
1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control 

unit.
2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm 

control unit and detector.
3. Record events by the system printer.
4. Sound general alarm if the alarm is verified.
5. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

F. Notification Appliance Circuit:  Operation shall sound in a temporal.

G. Elevator Recall:
1. Smoke detectors at the following locations shall initiate automatic elevator recall.  Alarm-

initiating devices, except those listed, shall not start elevator recall.
a. Elevator lobby detectors except the lobby detector on the designated floor.
b. Smoke detector in elevator machine room.
c. Smoke detectors in elevator hoistway.

2. Elevator lobby detectors located on the designated recall floors shall be programmed to 
move the cars to the alternate recall floor.

3. Water-flow alarm connected to sprinkler in an elevator shaft and elevator machine room 
shall shut down elevators associated with the location without time delay.
a. Water-flow switch associated with the sprinkler in the elevator pit may have a 

delay to allow elevators to move to the designated floor.
1. Door Controls:  Door hold-open devices that are controlled by smoke detectors at doors 

in smoke barrier walls shall be connected to fire-alarm system. Review Door Hardware 

Schedule for sequence of operation requiring an interface with the fire alarm system, 

such as release upon fire alarm.  Provide all fire alarm system components to accomplish 

the specified sequence of operation which may require components beyond those that 

are indicated on drawings.  Provide fire alarm release at all delayed egress doors and any 

other doors in the path of egress that are allowed to be locked.

H.

I. Remote Smoke-Detector Sensitivity Adjustment:  Controls shall select specific addressable 
smoke detectors for adjustment, display their current status and sensitivity settings, and 
change those settings.  Allow controls to be used to program repetitive, time-scheduled, 
and automated changes in sensitivity of specific detector groups.  Record sensitivity 
adjustments and sensitivity-adjustment schedule changes in system memory, and print out 
the final adjusted values on system printer.
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J. Transmission to Remote Alarm Receiving Station:  Automatically transmit alarm, 
supervisory, and trouble signals to a remote alarm station.

K. Printout of Events:  On receipt of signal, print alarm, supervisory, and trouble events.  
Identify zone, device, and function.  Include type of signal (alarm, supervisory, or trouble) 
and date and time of occurrence.  Differentiate alarm signals from all other printed 
indications.  Also print system reset event, including same information for device, location, 
date, and time.  Commands initiate the printing of a list of existing alarm, supervisory, and 
trouble conditions in the system and a historical log of events.

L. Primary Power:  24-V dc obtained from 120-V ac service and a power-supply module.  
Initiating devices, notification appliances, signaling lines, trouble signals, supervisory and 
digital alarm communicator transmitters shall be powered by 24-V dc source.
1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-

supply module rating.

M. Secondary Power:  24-V dc supply system with batteries, automatic battery charger, and 
automatic transfer switch.
1. Batteries:  Sealed, valve-regulated, recombinant lead acid.

N. Instructions:  Computer printout or typewritten instruction card mounted behind a plastic or 
glass cover in a stainless-steel or aluminum frame.  Include interpretation and describe 
appropriate response for displays and signals.  Briefly describe the functional operation of 
the system under normal, alarm, and trouble conditions.

2¬» ®³°ÀAL ·¸´¯Î³Ã³´® ÂºÏ¯¼

A. General Requirements for Manual Fire-Alarm Boxes:  Comply with UL 38.  Boxes shall be 
finished in red with molded, raised-letter operating instructions in contrasting color; shall 
show visible indication of operation; and shall be mounted on recessed outlet box.  If 
indicated as surface mounted, provide manufacturer's surface back box.
1. Double-action mechanism requiring two actions to initiate an alarm, pull-lever type; with 

integral addressable module arranged to communicate manual-station status 
(normal, alarm, or trouble) to fire-alarm control unit.

2. Station Reset:  Key- or wrench-operated switch.
3. Indoor Protective Shield:  Factory-fabricated clear plastic enclosure hinged at the top to 

permit lifting for access to initiate an alarm.  Lifting the cover actuates an integral 
battery-powered audible horn intended to discourage false-alarm operation.

4. Weatherproof Protective Shield:  Factory-fabricated clear plastic enclosure hinged at the 
top to permit lifting for access to initiate an alarm.

2¬½ Sµ¼¹¯® S®ºÐ¯ DETECTORS

A. General Requirements for System Smoke Detectors:
1. Comply with UL 268; operating at 24-V dc, nominal.
2. Detectors shall be four-wire type.
3. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 

or trouble) to fire-alarm control unit.
4. Base Mounting:  Detector and associated electronic components shall be mounted in a 

twist-lock module that connects to a fixed base.  Provide terminals in the fixed base 
for connection to building wiring.

5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to 
restore them to normal operation.

6. Integral Visual-Indicating Light:  LED type indicating detector has operated and power-
on status.

7. Remote Control:  Unless otherwise indicated, detectors shall be analog-addressable 
type, individually monitored at fire-alarm control unit for calibration, sensitivity, and 
alarm condition and individually adjustable for sensitivity by fire-alarm control unit.
a. Rate-of-rise temperature characteristic shall be selectable at fire-alarm control 

unit for 15 or 20 deg F (8 or 11 deg C) per minute.
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b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and 
shall be settable at fire-alarm control unit to operate at 135 or 155 deg F (57 
or 68 deg C).

c. Provide multiple levels of detection sensitivity for each sensor.

B. Photoelectric Smoke Detectors:
1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting.
2. An operator at fire-alarm control unit, having the designated access level, shall be able 

to manually access the following for each detector:
a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

C. Ionization Smoke Detector:
1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting.
2. An operator at fire-alarm control unit, having the designated access level, shall be able 

to manually access the following for each detector:
a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

D. Duct Smoke Detectors:  Photoelectric type complying with UL 268A.
1. Detector address shall be accessible from fire-alarm control unit and shall be able to 

identify the detector's location within the system and its sensitivity setting.
2. An operator at fire-alarm control unit, having the designated access level, shall be able 

to manually access the following for each detector:
a. Primary status.
b. Device type.
c. Present average value.
d. Present sensitivity selected.
e. Sensor range (normal, dirty, etc.).

3. Weatherproof Duct Housing Enclosure:  NEMA 250, Type 4X; NRTL listed for use with 
the supplied detector.

4. Each sensor shall have multiple levels of detection sensitivity.
5. Sampling Tubes:  Design and dimensions as recommended by manufacturer for specific 

duct size, air velocity, and installation conditions where applied.
6. Relay Fan Shutdown:  Rated to interrupt fan motor-control circuit.
7. Remote Test Station (RTS): Provide keyed type RTS. Comply with NFPA 72, owner, 

AHJ, architect, and EOR locations.

2¬Á Ê¯³¹ DETECTORS

A. General Requirements for Heat Detectors:  Comply with UL 521.

B. Heat Detector, Combination Type:  Actuated by either a fixed temperature of 135 deg F (57 
deg C) or a rate of rise that exceeds 15 deg F (8 deg C) per minute unless otherwise 
indicated.
1. Mounting:  Twist-lock base interchangeable with smoke-detector bases.



Intermountain Healthcare Utah Valley Hospital

MRI Replacement

DIGITAL, A��� ¡¡¢£¤  FIRE ALARM SYSTEM 28 31 11 - 9

2. Integral Addressable Module:  Arranged to communicate detector status (normal, alarm, 
or trouble) to fire-alarm control unit.

2¬Ä NOTI·¸CATION APPLIANCES

A. General Requirements for Notification Appliances:  Individually addressed, connected to a 
signaling line circuit, equipped for mounting as indicated and with screw terminals for 
system connections.

B. General Requirements for Notification Appliances:  Connected to notification appliance 
signal circuits, zoned as indicated, equipped for mounting as indicated and with screw 
terminals for system connections.
1. Combination Devices:  Factory-integrated audible and visible devices in a single-

mounting assembly, equipped for mounting as indicated and with screw terminals for 
system connections.

C. Chimes, Low-Level Output:  Vibrating type, 75-dBA minimum rated output.

D. Chimes, High-Level Output:  Vibrating type, 81-dBA minimum rated output.

E. Horns:  Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating 
mechanism behind a grille.  Comply with UL 464.  Horns shall produce a sound-pressure 
level of 90 dBA, measured 10 feet (3 m) from the horn, using the coded signal prescribed in 
UL 464 test protocol.

F. Visible Notification Appliances:  Xenon strobe lights comply with UL 1971, with clear or 
nominal white polycarbonate lens mounted on an aluminum faceplate.  The word "FIRE" is 
engraved in minimum 1-inch- (25-mm-) high letters on the lens.
1. Rated Light Output: 

a. 15/30/75/110 cd, selectable in the field.
2. Mounting:  Wall mounted unless otherwise indicated.
3. For units with guards to prevent physical damage, light output ratings shall be 

determined with guards in place.
4. Flashing shall be in a temporal pattern, synchronized with other units.
5. Strobe Leads:  Factory connected to screw terminals.
6. Mounting Faceplate:  Factory finished, white.

2¬Å ®³É°¯¹¸¾ DOOR ÊºÃË¯´¼

A. Description:  Units are equipped for wall or floor mounting as indicated and are complete 
with matching doorplate.
1. Electromagnet:  Requires no more than 3 W to develop 25-lbf (111-N) holding force.
2. Wall-Mounted Units:  Flush mounted unless otherwise indicated.
3. Rating:  24-V ac or dc.
4. Rating:  120-V ac.

B. Material and Finish:  Match door hardware.

2¬Æ RE®º¹¯ ANNUNCIATOR

A. Description:  Annunciator functions shall match those of fire-alarm control unit for alarm, 
supervisory, and trouble indications.  Manual switching functions shall match those of fire-
alarm control unit, including acknowledging, silencing, resetting, and testing.
1. Mounting:  Flush cabinet, NEMA 250, Type 1.

B. Display Type and Functional Performance:  Alphanumeric display and LED indicating lights 
shall match those of fire-alarm control unit.  Provide controls to acknowledge, silence, 
reset, and test functions for alarm, supervisory, and trouble signals.

2¬Ç ADDRESSAÂÃ¯ INTER·³¾¯ DEÍ¸¾¯

A. Description:  Microelectronic monitor module, NRTL listed for use in providing a system 
address for alarm-initiating devices for wired applications with normally open contacts.
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B. Integral Relay:  Capable of providing a direct signal to elevator controller to initiate elevator 
recall to circuit-breaker shunt trip for power shutdown.

2¬ DIGITAL ALAR® CO®®À°¸¾³TOR TRANS®¸¹¹¯´

A. Digital alarm communicator transmitter shall be acceptable to the remote central station 
and shall comply with UL 632 and be listed and labeled by an NRTL.

B. Functional Performance:  Unit shall receive an alarm, supervisory, or trouble signal from 
fire-alarm control unit and automatically capture two telephone line(s) and dial a preset 
number for a remote central station.  When contact is made with central station(s), signals 
shall be transmitted.  If service on either line is interrupted for longer than 45 seconds, 
transmitter shall initiate a local trouble signal and transmit the signal indicating loss of 
telephone line to the remote alarm receiving station over the remaining line.  Transmitter 
shall automatically report telephone service restoration to the central station.  If service is 
lost on both telephone lines, transmitter shall initiate the local trouble signal.

C. Local functions and display at the digital alarm communicator transmitter shall include the 
following:
1. Verification that both telephone lines are available.
2. Programming device.
3. LED display.
4. Manual test report function and manual transmission clear indication.
5. Communications failure with the central station or fire-alarm control unit.

D. Digital data transmission shall include the following:
1. Address of the alarm-initiating device.
2. Address of the supervisory signal.
3. Address of the trouble-initiating device.
4. Loss of ac supply or loss of power.
5. Low battery.
6. Abnormal test signal.
7. Communication bus failure.

E. Secondary Power:  Integral rechargeable battery and automatic charger.

F. Self-Test:  Conducted automatically every 24 hours with report transmitted to central 
station.

2¬² Sµ¼¹¯® PRINTER

A. Printer shall be listed and labeled by an NRTL as an integral part of fire-alarm system.

2¬¶ DEÍ¸¾¯ GUARDS

A. Description:  Welded wire mesh of size and shape for the manual station, smoke detector, 
gong, or other device requiring protection.
1. Factory fabricated and furnished by manufacturer of device.
2. Finish:  Paint of color to match the protected device.

PART 3 - EXECUTION

3¬ E¿À¸Ñ®¯°¹ INSTALLATION

A. Comply with NFPA 72 for installation of fire-alarm equipment.

B. Install wall-mounted equipment, with tops of cabinets not more than 72 inches (1830 mm) 
above the finished floor.
1. Comply with requirements for seismic-restraint devices specified in Section 260548 

"Vibration and Seismic Controls for Electrical Systems."

C. Smoke- or Heat-Detector Spacing:
1. Comply with NFPA 72, "Smoke-Sensing Fire Detectors" Section in the "Initiating 

Devices" Chapter, for smoke-detector spacing.
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2. Comply with NFPA 72, "Heat-Sensing Fire Detectors" Section in the "Initiating Devices" 
Chapter, for heat-detector spacing.

3. Smooth ceiling spacing shall not exceed 30 feet (9 m).
4. HVAC:  Locate detectors not closer than 3 feet (1 m) from air-supply diffuser or return-air 

opening.
5. Lighting Fixtures:  Locate detectors not closer than 12 inches (300 mm) from any part of 

a lighting fixture.

D. Duct Smoke Detectors:  Comply with NFPA 72 and NFPA 90A.  Install sampling tubes so 
they extend the full width of duct. Install keyed remote test stations in acceptable locations.

E. Heat Detectors in Elevator Shafts:  Coordinate temperature rating and location with 
sprinkler rating and location.

F. Single-Station Smoke Detectors:  Where more than one smoke alarm is installed within a 
dwelling or suite, they shall be connected so that the operation of any smoke alarm causes 
the alarm in all smoke alarms to sound.

G. Remote Status and Alarm Indicators:  Install near each smoke detector and each sprinkler 
water-flow switch and valve-tamper switch that is not readily visible from normal viewing 
position.

H. Remote Test Station (RTS): Install keyed test station in wall near each duct smoke detector 
that is not readily visible from normal viewing position. Provide in locations acceptable to 
owner, AHJ, Architect, & EOR.

I. Audible Alarm-Indicating Devices:  Install not less than 6 inches (150 mm) below the 
ceiling.  Install bells and horns on flush-mounted back boxes with the device-operating 
mechanism concealed behind a grille.

J. Visible Alarm-Indicating Devices:  Install adjacent to each alarm bell or alarm horn and at 
least 6 inches (150 mm) below the ceiling.

K. Device Location-Indicating Lights:  Locate in public space near the device they monitor.

L. Fire-Alarm Control Unit:  Surface mounted, with tops of cabinets not more than 72 inches 
(1830 mm) above the finished floor.

M. Annunciator:  Install with top of panel not more than 72 inches (1830 mm) above the 
finished floor.

3¬² WIRING INSTALLATION

A. Wiring Method:  Install wiring in metal raceway according to Division 26 Section 260519   

Conceal raceway except in unfinished spaces and as indicated.

B. Wiring for Grid Ceiling Mounted Devices: Install junction box at accessible location above 

ceiling. Use flexible metal conduit for wiring between junction box and outlet box for 

ceiling mounted device.  Secure flexible conduit within 12 inches of junction box.

C. Wiring within Enclosures:  Separate power-limited and non-power-limited conductors as 

recommended by the manufacturer.  Install conductors parallel with or at right angles to 

sides and back of the enclosure.  Bundle, lace, and train conductors to terminal points with 

no excess.  Connect conductors that are terminated, spliced, or interrupted in any enclosure 

associated with the fire alarm system to terminal blocks.  Mark each terminal according to 

the system's wiring diagrams.  Make all connections with approved crimp-on terminal 

spade lugs, pressure-type terminal blocks, or plug connectors.
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D. Cable Taps:  Use numbered terminal strips in junction, pull and outlet boxes, cabinets, or 

equipment enclosures where circuit connections are made.

E. Color-Coding:  Color-code fire alarm conductors differently from the normal building 

power wiring.  Use one color-code for alarm circuit wiring and a different color-code for 

supervisory circuits.  Color-code audible alarm-indicating circuits differently from alarm-

initiating circuits.  Use different colors for visible alarm-indicating devices.  Paint fire 

alarm system junction boxes and covers red.

F. Risers:  Install at least two vertical cable risers to serve the fire alarm system.  Separate 

risers in close proximity to each other with a minimum one-hour-rated wall, so the loss of 

one riser does not prevent the receipt or transmission of signal from other floors or zones.

G. Wiring to Remote Alarm Transmitting Device:  1-inch (25-mm) conduit between the FACP 

and the transmitter.  Install number of conductors and electrical supervision for connecting 

wiring as needed to suit monitoring function.

3¬¶ CONNECTIONS

A. For fire-protection systems related to doors in fire-rated walls and partitions and to doors in 
smoke partitions, comply with requirements in Section 087100 "Door Hardware." Connect 
hardware and devices to fire-alarm system.
1. Verify that hardware and devices are NRTL listed for use with fire-alarm system in this 

Section before making connections.

B. Make addressable connections with a supervised interface device to the following devices 
and systems.  Install the interface device less than 3 feet (1 m) from the device controlled.  
Make an addressable confirmation connection when such feedback is available at the 
device or system being controlled.
1. Alarm-initiating connection to smoke-control system (smoke management) at firefighter 

smoke-control system panel.
2. Alarm-initiating connection to stairwell and elevator-shaft pressurization systems.
3. Smoke dampers in air ducts of designated air-conditioning duct systems.  Provide end 

switches at each smoke and fire/smoke damper
4. Alarm-initiating connection to elevator recall system and components.
5. Alarm-initiating connection to activate emergency lighting control.
6. Alarm-initiating connection to activate emergency shutoffs for gas and fuel supplies.
7. Supervisory connections at valve supervisory switches.
8. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system.
9. Supervisory connections at elevator shunt trip breaker.
10. Supervisory connections at fire-pump power failure including a dead-phase or 

phase-reversal condition.
11. Supervisory connections at fire-pump engine control panel.

3¬» IDENTI·¸¾³¹¸ºN

A. Identify system components, wiring, cabling, and terminals.  Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems."

B. Install framed instructions in a location visible from fire-alarm control unit.

3¬½ GROUNDING

A. Ground fire-alarm control unit and associated circuits; comply with IEEE 1100.  Install a 
ground wire from main service ground to fire-alarm control unit.
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3¬Á ·¸¯ÃË ¿À³Ã¸¹µ CONTROL

A. Field tests shall be witnessed by authorities having jurisdiction.

B. Manufacturer's Field Service:  Engage a factory-authorized service representative to 
inspect, test, and adjust components, assemblies, and equipment installations, including 
connections.

C. Perform tests and inspections.
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including 
connections, and to assist in testing.

D. Tests and Inspections:
1. Visual Inspection:  Conduct visual inspection prior to testing.

a. Inspection shall be based on completed Record Drawings and system 
documentation that is required by NFPA 72 in its "Completion Documents, 
Preparation" Table in the "Documentation" Section of the "Fundamentals of 
Fire Alarm Systems" Chapter.

b. Comply with "Visual Inspection Frequencies" Table in the "Inspection" Section 
of the "Inspection, Testing and Maintenance" Chapter in NFPA 72; retain the 
"Initial/Reacceptance" column and list only the installed components.

2. System Testing:  Comply with "Test Methods" Table in the "Testing" Section of the 
"Inspection, Testing and Maintenance" Chapter in NFPA 72.

3. Test audible appliances for the public operating mode according to manufacturer's 
written instructions.  Perform the test using a portable sound-level meter complying 
with Type 2 requirements in ANSI S1.4.

4. Test audible appliances for the private operating mode according to manufacturer's 
written instructions.

5. Test visible appliances for the public operating mode according to manufacturer's written 
instructions.

6. Factory-authorized service representative shall prepare the "Fire Alarm System Record 
of Completion" in the "Documentation" Section of the "Fundamentals of Fire Alarm 
Systems" Chapter in NFPA 72 and the "Inspection and Testing Form" in the 
"Records" Section of the "Inspection, Testing and Maintenance" Chapter in NFPA 
72.

E. Reacceptance Testing:  Perform reacceptance testing to verify the proper operation of 
added or replaced devices and appliances.

F. Fire-alarm system will be considered defective if it does not pass tests and inspections.

G. Prepare test and inspection reports.

H. Maintenance Test and Inspection:  Perform tests and inspections listed for weekly, monthly, 
quarterly, and semiannual periods.  Use forms developed for initial tests and inspections.

I. Annual Test and Inspection:  One year after date of Substantial Completion, test fire-alarm 
system complying with visual and testing inspection requirements in NFPA 72.  Use forms 
developed for initial tests and inspections.

3¬Ä DE®º°¼¹´³¹¸º°

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain fire-alarm system.

END O· SECTION
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SECTION 00 1000 
 

INVITATION TO BID 
(REFER TO OWNER9S INVITATION TO BID DOCUMENTS INCLUDED IN RFP) 

 

PROJECT: Intermountain Healthcare  
UVH MRI Replacement 
Utah Valley Hospital 
Provo, Utah 84604 

LOCATION: The project is located at: 
 

1034 North 500 West 
Provo, Utah 84604 

OWNER: IHC Health Services, Inc. 

TIME AND 
PLACE: 

The Owner will receive bids on TBD: See owner9s Invitation to Bid. 
 

IHC Health Services, Inc. (Intermountain Healthcare) 
Facility Design and Construction (FD&C) 
36 South State Street, 21st Floor 
Salt Lake City, Utah 84111-1486 
 
Attention:  David Rowbury (David.Rowbury@imail.org)   
 

 

TYPE OF BID: Bids shall be on a Stipulated Sum basis. 

TIME OF  
COMPLETION: 

Bidders shall provide a Date of Substantial Completion on their Bid Form.  
Consideration will be given to bidders offering earlier times of completion. 

BIDDING  
DOCUMENTS: 

Bidding documents will be available on January 23, 2023, thru the office of NJRA 
Architects, 5272 S. College Drive, Murray, Utah 84123 in accordance with the 
Instructions to Bidders.  Electronic copies of the Contract Documents (PDF9s) will be 
provided to invited Contractors only.  Bidding Documents are not allowed to be 
posted in any plan rooms.  Any Contractor who violates this, will be disqualified.   

BID 
SECURITY/BONDS: 
 
LIQUIDATED 
DAMAGES: 
 
RIGHT TO 
REJECT BIDS:  
 
 
 
 

 
Bid Security or Performance and Payment Bonds will not be required for this project. 
 
 
Liquidated Damages will not be assessed for this project. 
 
The Owner reserves the right to reject any or all bids, and to waive any irregularities in 
any bid or in the bidding. 
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PATIENT SAFETY 

REQUIREMENTS: 

 
 
Contractors and all of Contractor9s representative(s), including subcontractors, entering 
any Intermountain facility must be familiar with and comply with all Preconstruction Risk 
Assessment (PCRA), Infection Control Risk Assessment (ICRA) plans, processes, and 
procedures.  This includes full participation in filling out required PCRA/ICRA forms and 
coordinating all required signatures prior to any work initiation.  In addition, the assigned 
facility Infection Preventionist (IP) and other designated Intermountain patient safety 
team members must review all ICRA work permits and sign off prior to work 
commencing and prior to removal of any ICRA barriers.  This occurs continuously 
throughout the project duration and must be followed when multiple phases or bid 
packages occur on the project. 
 
When an Interim Life Safety Measures (ILSM) plan is included in the Construction 
Documents, or provided separately, they are to be clearly understood and followed by 
the contractors performing the work.  All ILSM forms must be filled out by the Contractor 
and coordinated with the Intermountain patient safety team for required signatures prior 
to work commencing.  The responsibility lies with the Contractor to obtain all applicable 
signatures prior to commencing with the defined scope of work.  A PCRA and ICRA 
permit must be completed and documented prior to any work being performed within 
the facility.  Contractors and Subcontractors acknowledge that the work must be 
coordinated allowing the facility to stay operational during construction. 
 
Permits (including utility shutdown forms, hot work permits, above ceiling work permits, 
and medical gas certifications) are to be coordinated with local Facility Management 
(FM).  Some permits may require up to 72 hours9 notice.  For all permits, the local FM 
will verify permit compliance prior to completion of the work.   The contractor is required 
to coordinate with the local IP and FM teams.    
 
Contractors and all of Contractor9s representative(s) entering any Intermountain facility 
must attend the FM-led orientation(s) prior to and throughout the duration of any work, 
including multiple phased projects.  Frequent refresher orientations will be required per 
the scope and nature of the project, but not less than monthly, or whenever new 
contractor or subcontractor representatives join the project. 
 
Contractors and all of Contractor9s representative(s), including subcontractors, entering 
any Intermountain facility must comply with Intermountain9s Facility Access Policy. This 
policy requires each Contractor and all of Contractor9s representative(s), including 
subcontractors, to check in with local Intermountain Facility Management representative 
prior to performing any work to receive facility orientation and training, and completing a 
badge request form to obtain an identification badge; and as applicable, log onto: 
https://intermountainhealthcare.org/supply-chain-organization/for-suppliers/for-current-
suppliers/access-to-intermountain-facilities/ and complete the registration requirements. 
All the above must be coordinated and documentation recorded with the Intermountain 
Representative noted above.  Please contact the Intermountain Representative with any 
questions.  This will be further discussed during the pre-bid and pre-construction 
meetings.   
 
CONTRACTOR REQUIREMENTS 
The Contractor is required to include within their proposal, costs to manage the 
PCRA/ICRA process, facility orientation meetings, management, cleaning and 
maintaining surrounding area(s) near job site where project related foot traffic, carts, 
and materials are transported, and to provide the following equipment for this project.  
This equipment includes, but is not limited to: 
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1)         ICRA barrier(s) 
2)         Containment cart(s) 
3)         HEPA vacuum(s) 
4)         Negative Pressure machine(s)/ HEPA air scrubber(s) 
5)         Sticky mat(s) at construction entrance/exit 
6)         Carts with cart covers 
 
All work performed by the contractor and subcontractors shall be in accordance with 
certain Intermountain policies and procedures and all applicable regulations, codes, 
regulatory agencies, and applicable local, State, and Federal laws including OSHA 
regulations.  Contractor must demonstrate compliance during construction activities 
(e.g. Crystalline Silica 3 OSHA 29 CFR 1926 and subsections).   
 
 
 

 END OF SECTION 
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SECTION 00 2213 
 

SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 
 
 
A. The Supplementary Instructions to Bidders herein describe, contain changes and additions to Section 

00 0100 - AIA A701 Instructions to Bidders (included by reference - copies may be obtained from the 
Architect9s office for the cost of reproduction).  Where any part of the Instructions to Bidders is 
modified by these Supplementary instructions, the unaltered provisions shall remain in effect. 

 
3.1.5 COPIES 

 
Add the following: 

 
The title or cover sheet to the drawings and the index to the Project Manual contains a list of 
all documents which comprise a full set of bid documents for this project. Any Contractor, 
Subcontractor, vendor or any other person participating in or bidding on this project shall be 
responsible for the information contained in any and all sheets of drawings and all sections of 
the specifications. If any person, party or entity elects to submit bids for any portion, or all, of 
this project, that person, party or entity shall be responsible for any and all information 
contained in these drawings and specifications, including, but not limited to, any subsequent 
addendums or clarifications that may be issued. 

 
3.3 SUBSTITUTIONS 

 
Amend 3.3.2 to read: 

 
No substitution will be considered prior to receipt of Bids unless written request for approval 
has been received by the Architect at least 7 days prior to the date for receipt of Bids.  Such 
requests... 

 
3.4 ADDENDA 

 
Amend 3.4.3 to read: 

 
No addenda will be issued later than 24 hours prior to the date for receipt of Bids except an 
addendum may be issued no later than 12 hours prior to the date for receipt of bids for the 
purpose of cancellation or postponement of receipt of bids. It is the responsibility of the 
Bidder to disseminate telephone addendum information to sub-bidders. 

 
 4.2 BID SECURITY 
 
  Delete this article in its entirety.  Bid bonds will not be required for this project. 
 
 4.3 SUBMISSION OF BIDS 
 

 Amend 4.3.4 to read: 
 

Bids shall be hand delivered in sealed envelope or emailed to the Owner at the address 
noted in the Invitation to Bid.  Bids submitted orally, or by telephone or facsimile will not 
be considered. 
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5.3 ACCEPTANCE OF BID (AWARD) 
 

Amend 5.3.2 to read: 
 

The Owner shall ... to determine the low bidder on the basis of the sum of the Base Bid or on 
the basis of the sum of the Base Bid and any combined accepted Alternates. Cost of 
insurance will not be used as the basis of award. 

 
 

 ARTICLE 7 - PERFORMANCE AND PAYMENT BOND 
 

 Delete this Article in its entirety.  Bonds will not be required for this Project. 
 

 
 
 END OF SECTION 
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SECTION 00 4000 

 
BID FORM 

 
 

TO:   IHC Health Services, Inc. (Intermountain Healthcare) 
   Facility Design and Construction (FD&C) 
               36 South State Street, 21st Floor 

Salt Lake City, Utah 84111-1486 
 

Attention: Annalisa Silcox 
Email:  annalisa.silcox@imail.org 

 
 

PROJECT:  Intermountain UVH MRI Replacement 

1034 North 500 West, Provo. UT 84604 
 
 
 

NAME OF BIDDER:          

 
BIDDER ADDRESS:           
  

DATE:      
 
The undersigned, in compliance with your Invitation To Bid, having examined the Drawings and Specifications 
(Contract Documents) and related documents and the site of the proposed work and being familiar with all of 
the conditions surrounding the construction of the proposed project, including the availability of labor, hereby 
propose to furnish all labor, materials, services, equipment and appliances required in connection with or 
incidental to the construction of the above named project in strict conformance with the following specification 
and drawings: 
 
Instructions to Bidders, General Conditions, Supplemental General Conditions, Specification Divisions as 
shown and all applicable addenda and Drawings as listed on the drawing cover sheets as prepared by NJRA 
Architects. 
 
I/We certify, by signing this BID FORM, that I/We have a working relationship with the proposed 
subcontractors and that Bids were not solicited from; and/or the received Contract Documents were not listed 
in any Plan Rooms for distribution to subcontractors broadly.    

 
 
BASE BID 3 for the Intermountain UVH MRI Replacement 

 
For Work of the contract listed above and shown on the Drawings and described in the Project Manual, I/We 
agree to perform for the sum of: 
 
         Dollars ($   ) 
(In the case of discrepancy, written amount shall govern) 
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CONTRACTOR9S PROPOSED CONSTRUCTION TIME PERIOD: 
 
This Bid requires a construction time in calendar days from the date of authorization of______________ 

calendar days.  The anticipated date of Substantial Completion is thus _____________, 20___. 

 
The above Bid includes ____________ winter weather delay days. 
 

 
ALLOWANCES: 
 
The noted allowances are included in the returning Bid and will be tracked as individual items whereas the 
Owner has the discretion of use of the funds.   

 
ADDENDA: 
 
I/We acknowledge receipt of the following addenda for the above noted project: ___/___/___/___/___    
 

SCHEDULE OF VALUES: 
 
I/We have attached with this Bid Form our Schedule of Values (Section 00 4373) which reflects the above 
Base Bid.  We submit this for Owner review of subcontractors that are being proposed for this Project.   
 

 
 
 
 
 
 
 
 
TYPE OF ORGANIZATION: 
 
(Corporation, Partnership, Individual, etc.)           
 
SEAL (If a Corporation)     Respectfully Submitted, 
 
 
 
             

Name of Bidder 
 
             
 
 
             

Authorized Signature 
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SECTION 00 5200 
 

OWNER/CONTRACTOR AGREEMENT 
 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. Intermountain Healthcare9s 8CONTRACTOR AGREEMENT9 (Stipulated Sum) for 
Construction between the Owner and General Contractor9 where the basis of payment is a 
STIPULATED SUM, will presumably be used on this project.  An electronic copy may be 
obtained from Intermountain Healthcare9s Project Manager. 
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SECTION 00 6000 
 

BONDS, CERTIFICATES AND OWNER DOCUMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. The following documents are incorporated by reference; copies may be obtained from 
Intermountain Healthcare or the Architect for the cost of reproduction, if necessary. 
Electronic copies of the Intermountain Healthcare Documents can be obtained by contacting 
the Intermountain Healthcare Project Manager. 
1. Intermountain Healthcare Document 3 8Application and Certificate for Payment9 
2. Intermountain Healthcare Document 3 8Application and Certificate for Payment 

3 Continuation Sheet9 
3. Intermountain Healthcare Document 3 8Change Order9 (CO) 
4. Intermountain Healthcare Document 3 8Proposed Change Order9 (PCO) 
5. Intermountain Healthcare Document 3 8A/E Supplement Instructions9 (ASI) 
6. Intermountain Healthcare Document 3 8Proposal Request9 (PR) 
7. Intermountain Healthcare Document 3 8Construction Change Directive9 (CCD) 
8. Intermountain Healthcare Document 3 8Request For Information9 (RFI) 
9. AIA Document G704 3 8Certificate of Substantial Completion9 
10. AIA Document G707 3 8Consent of Surety to Final Payment9 (if required) 
11. AIA Document G707A 3 8Consent of Surety to Reduction in or Partial Release 

of Retainage9 (if required) 
12. AIA Document A312 3 8Payment Bond9 (if required) 
13. AIA Document A312 3 8Performance Bond9 (if required) 
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TAX EXEMPTION CERTIFICATE 
 
 
PART 1 - GENERAL 
 
1.1 SUMMARY 
 

A. Construction materials purchased by or on behalf of Intermountain Healthcare may be 
exempt from Utah sales and use taxes. Tax Exempt Form TC-721 must be used by vendors 
when purchasing construction materials for Intermountain Healthcare projects. A copy of 
Form TC-721, with the Owner9s pertinent tax information, follows this cover page.  
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This document has important 

legal consequences. Consultation 

with an attorney 

is encouraged with respect to 

its completion or modification.

FEDERAL, STATE, AND LOCAL 

LAWS MAY IMPOSE 

REQUIREMENTS ON PUBLIC 

PROCUREMENT CONTRACTS. 

CONSULT LOCAL 

AUTHORITIES OR AN 

ATTORNEY TO VERIFY 

REQUIREMENTS APPLICABLE 

TO THIS PROCUREMENT 

BEFORE COMPLETING THIS 

FORM.

         It is intended that 

AIA Document G612��2017, 

Owner�s Instructions to the 

Architect, Parts A and B will be 

completed prior to using this 

document.     

for the following Project:

(Name, location, and detailed description)

  

  

THE OWNER:
(Name, legal status, address, and other information)

    

  

  

  

THE ARCHITECT:
(Name, legal status, address, and other information)
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ARTICLE 1   DEFINITIONS
§ 1.1 Bidding Documents include the Bidding Requirements and the Proposed Contract Documents. The Bidding 

Requirements consist of the advertisement or invitation to bid, Instructions to Bidders, supplementary instructions to 

bidders, the bid form, and any other bidding forms. The Proposed Contract Documents consist of the unexecuted form of 

Agreement between the Owner and Contractor and that Agreement�s Exhibits, Conditions of the Contract (General, 

Supplementary and other Conditions), Drawings, Specifications, all Addenda, and all other documents enumerated in 

Article 8 of these Instructions.

§ 1.2 Definitions set forth in the General Conditions of the Contract for Construction, or in other Proposed Contract 

Documents apply to the Bidding Documents.

§ 1.3 Addenda are written or graphic instruments issued by the Architect, which, by additions, deletions, clarifications, or 

corrections, modify or interpret the Bidding Documents.

§ 1.4 A Bid is a complete and properly executed proposal to do the Work for the sums stipulated therein, submitted in 

accordance with the Bidding Documents.

§ 1.5 The Base Bid is the sum stated in the Bid for which the Bidder offers to perform the Work described in the Bidding 

Documents, to which Work may be added or deleted by sums stated in Alternate Bids.

§ 1.6 An Alternate Bid (or Alternate) is an amount stated in the Bid to be added to or deducted from, or that does not 

change, the Base Bid if the corresponding change in the Work, as described in the Bidding Documents, is accepted.

§ 1.7 A Unit Price is an amount stated in the Bid as a price per unit of measurement for materials, equipment, or services, 

or a portion of the Work, as described in the Bidding Documents.

§ 1.8 A Bidder is a person or entity who submits a Bid and who meets the requirements set forth in the Bidding 

Documents.

§ 1.9 A Sub-bidder is a person or entity who submits a bid to a Bidder for materials, equipment, or labor for a portion of the 

Work.

ARTICLE 2   BIDDER’S REPRESENTATIONS
§ 2.1 By submitting a Bid, the Bidder represents that:

.1 the Bidder has read and understands the Bidding Documents;

.2 the Bidder understands how the Bidding Documents relate to other portions of the Project, if any, being bid 

concurrently or presently under construction;

.3 the Bid complies with the Bidding Documents;

.4 the Bidder has visited the site, become familiar with local conditions under which the Work is to be 

performed, and has correlated the Bidder�s observations with the requirements of the Proposed Contract 

Documents;

.5 the Bid is based upon the materials, equipment, and systems required by the Bidding Documents without 

exception; and

.6 the Bidder has read and understands the provisions for liquidated damages, if any, set forth in the form of 

Agreement between the Owner and Contractor.

ARTICLE 3   BIDDING DOCUMENTS
§ 3.1 Distribution
§ 3.1.1 Bidders shall obtain complete Bidding Documents, as indicated below, from the issuing office designated in the 

advertisement or invitation to bid, for the deposit sum, if any, stated therein.

(Indicate how, such as by email, website, host site/platform, paper copy, or other method Bidders shall obtain Bidding 

Documents.)
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§ 3.1.2 Any required deposit shall be refunded to Bidders who submit a bona fide Bid and return the paper Bidding 

Documents in good condition within ten days after receipt of Bids. The cost to replace missing or damaged paper 

documents will be deducted from the deposit. A Bidder receiving a Contract award may retain the paper Bidding 

Documents, and the Bidder�s deposit will be refunded.

§ 3.1.3 Bidding Documents will not be issued directly to Sub-bidders unless specifically offered in the advertisement or 

invitation to bid, or in supplementary instructions to bidders.

§ 3.1.4 Bidders shall use complete Bidding Documents in preparing Bids. Neither the Owner nor Architect assumes 

responsibility for errors or misinterpretations resulting from the use of incomplete Bidding Documents.

§ 3.1.5 The Bidding Documents will be available for the sole purpose of obtaining Bids on the Work. No license or grant 

of use is conferred by distribution of the Bidding Documents.

§ 3.2 Modification or Interpretation of Bidding Documents
§ 3.2.1 The Bidder shall carefully study the Bidding Documents, shall examine the site and local conditions, and shall 

notify the Architect of errors, inconsistencies, or ambiguities discovered and request clarification or interpretation 

pursuant to Section 3.2.2.

§ 3.2.2 Requests for clarification or interpretation of the Bidding Documents shall be submitted by the Bidder in writing 

and shall be received by the Architect at least seven days prior to the date for receipt of Bids. 

(Indicate how, such as by email, website, host site/platform, paper copy, or other method Bidders shall submit requests for 

clarification and interpretation.)

  

§ 3.2.3 Modifications and interpretations of the Bidding Documents shall be made by Addendum. Modifications and 

interpretations of the Bidding Documents made in any other manner shall not be binding, and Bidders shall not rely upon 

them.

§ 3.3 Substitutions
§ 3.3.1 The materials, products, and equipment described in the Bidding Documents establish a standard of required 

function, dimension, appearance, and quality to be met by any proposed substitution.

§ 3.3.2 Substitution Process
§ 3.3.2.1 Written requests for substitutions shall be received by the Architect at least ten days prior to the date for receipt of 

Bids. Requests shall be submitted in the same manner as that established for submitting clarifications and interpretations 

in Section 3.2.2.

§ 3.3.2.2 Bidders shall submit substitution requests on a Substitution Request Form if one is provided in the Bidding 

Documents.

§ 3.3.2.3 If a Substitution Request Form is not provided, requests shall include (1) the name of the material or equipment 

specified in the Bidding Documents; (2) the reason for the requested substitution; (3) a complete description of the 

proposed substitution including the name of the material or equipment proposed as the substitute, performance and test 

data, and relevant drawings; and (4) any other information necessary for an evaluation. The request shall include a 

statement setting forth changes in other materials, equipment, or other portions of the Work, including changes in the 

work of other contracts or the impact on any Project Certifications (such as LEED), that will result from incorporation of 

the proposed substitution.

§ 3.3.3 The burden of proof of the merit of the proposed substitution is upon the proposer. The Architect�s decision of 

approval or disapproval of a proposed substitution shall be final.

§ 3.3.4 If the Architect approves a proposed substitution prior to receipt of Bids, such approval shall be set forth in an 

Addendum. Approvals made in any other manner shall not be binding, and Bidders shall not rely upon them.
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§ 3.3.5 No substitutions will be considered after the Contract award unless specifically provided for in the Contract 

Documents.

§ 3.4 Addenda
§ 3.4.1 Addenda will be transmitted to Bidders known by the issuing office to have received complete Bidding 

Documents.

(Indicate how, such as by email, website, host site/platform, paper copy, or other method Addenda will be transmitted.)

  

§ 3.4.2 Addenda will be available where Bidding Documents are on file.

§ 3.4.3 Addenda will be issued no later than four days prior to the date for receipt of Bids, except an Addendum 

withdrawing the request for Bids or one which includes postponement of the date for receipt of Bids.

§ 3.4.4 Prior to submitting a Bid, each Bidder shall ascertain that the Bidder has received all Addenda issued, and the 

Bidder shall acknowledge their receipt in the Bid.

ARTICLE 4   BIDDING PROCEDURES
§ 4.1 Preparation of Bids
§ 4.1.1 Bids shall be submitted on the forms included with or identified in the Bidding Documents.

§ 4.1.2 All blanks on the bid form shall be legibly executed. Paper bid forms shall be executed in a non-erasable medium.

§ 4.1.3 Sums shall be expressed in both words and numbers, unless noted otherwise on the bid form. In case of discrepancy, the 

amount entered in words shall govern.

§ 4.1.4 Edits to entries made on paper bid forms must be initialed by the signer of the Bid.

§ 4.1.5 All requested Alternates shall be bid. If no change in the Base Bid is required, enter "No Change" or as required by 

the bid form.

§ 4.1.6 Where two or more Bids for designated portions of the Work have been requested, the Bidder may, without 

forfeiture of the bid security, state the Bidder�s refusal to accept award of less than the combination of Bids stipulated by 

the Bidder. The Bidder shall neither make additional stipulations on the bid form nor qualify the Bid in any other manner.

§ 4.1.7 Each copy of the Bid shall state the legal name and legal status of the Bidder. As part of the documentation 

submitted with the Bid, the Bidder shall provide evidence of its legal authority to perform the Work in the jurisdiction 

where the Project is located. Each copy of the Bid shall be signed by the person or persons legally authorized to bind the 

Bidder to a contract. A Bid by a corporation shall further name the state of incorporation and have the corporate seal 

affixed. A Bid submitted by an agent shall have a current power of attorney attached, certifying the agent�s authority to 

bind the Bidder.

§ 4.1.8 A Bidder shall incur all costs associated with the preparation of its Bid.

§ 4.2 Bid Security
§ 4.2.1 Each Bid shall be accompanied by the following bid security:

(Insert the form and amount of bid security.)

  

§ 4.2.2 The Bidder pledges to enter into a Contract with the Owner on the terms stated in the Bid and shall, if required, 

furnish bonds covering the faithful performance of the Contract and payment of all obligations arising thereunder. Should 

the Bidder refuse to enter into such Contract or fail to furnish such bonds if required, the amount of the bid security shall 

be forfeited to the Owner as liquidated damages, not as a penalty. In the event the Owner fails to comply with Section 6.2, 

the amount of the bid security shall not be forfeited to the Owner.
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§ 4.2.3 If a surety bond is required as bid security, it shall be written on AIA Document A310�, Bid Bond, unless 

otherwise provided in the Bidding Documents. The attorney-in-fact who executes the bond on behalf of the surety shall 

affix to the bond a certified and current copy of an acceptable power of attorney. The Bidder shall provide surety bonds 

from a company or companies lawfully authorized to issue surety bonds in the jurisdiction where the Project is located.

§ 4.2.4 The Owner will have the right to retain the bid security of Bidders to whom an award is being considered until (a) 

the Contract has been executed and bonds, if required, have been furnished; (b) the specified time has elapsed so that Bids 

may be withdrawn; or (c) all Bids have been rejected. However, if no Contract has been awarded or a Bidder has not been 

notified of the acceptance of its Bid, a Bidder may, beginning  days after the opening of Bids, withdraw its Bid and request 

the return of its bid security.

§ 4.3 Submission of Bids
§ 4.3.1 A Bidder shall submit its Bid as indicated below:

(Indicate how, such as by website, host site/platform, paper copy, or other method Bidders shall submit their Bid.)

  

§ 4.3.2 Paper copies of the Bid, the bid security, and any other documents required to be submitted with the Bid shall be 

enclosed in a sealed opaque envelope. The envelope shall be addressed to the party receiving the Bids and shall be 

identified with the Project name, the Bidder�s name and address, and, if applicable, the designated portion of the Work for 

which the Bid is submitted. If the Bid is sent by mail, the sealed envelope shall be enclosed in a separate mailing envelope 

with the notation "SEALED BID ENCLOSED" on the face thereof.

§ 4.3.3 Bids shall be submitted by the date and time and at the place indicated in the invitation to bid. Bids submitted after 

the date and time for receipt of Bids, or at an incorrect place, will not be accepted.

§ 4.3.4 The Bidder shall assume full responsibility for timely delivery at the location designated for receipt of Bids.

§ 4.3.5 A Bid submitted by any method other than as provided in this Section 4.3 will not be accepted.

§ 4.4 Modification or Withdrawal of Bid
§ 4.4.1 Prior to the date and time designated for receipt of Bids, a Bidder may submit a new Bid to replace a Bid previously 

submitted, or withdraw its Bid entirely, by notice to the party designated to receive the Bids. Such notice shall be received 

and duly recorded by the receiving party on or before the date and time set for receipt of Bids. The receiving party shall 

verify that replaced or withdrawn Bids are removed from the other submitted Bids and not considered. Notice of 

submission of a replacement Bid or withdrawal of a Bid shall be worded so as not to reveal the amount of the original Bid.

§ 4.4.2 Withdrawn Bids may be resubmitted up to the date and time designated for the receipt of Bids in the same format as 

that established in Section 4.3, provided they fully conform with these Instructions to Bidders. Bid security shall be in an 

amount sufficient for the Bid as resubmitted.

§ 4.4.3 After the date and time designated for receipt of Bids, a Bidder who discovers that it made a clerical error in its Bid 

shall notify the Architect of such error within two days, or pursuant to a timeframe specified by the law of the jurisdiction 

where the Project is located, requesting withdrawal of its Bid. Upon providing evidence of such error to the reasonable 

satisfaction of the Architect, the Bid shall be withdrawn and not resubmitted. If a Bid is withdrawn pursuant to this Section 

4.4.3, the bid security will be attended to as follows:

(State the terms and conditions, such as Bid rank, for returning or retaining the bid security.)

  

ARTICLE 5   CONSIDERATION OF BIDS
§ 5.1 Opening of Bids
If stipulated in an advertisement or invitation to bid, or when otherwise required by law, Bids properly identified and received 

within the specified time limits will be publicly opened and read aloud. A summary of the Bids may be made available to 

Bidders.
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§ 5.2 Rejection of Bids
Unless otherwise prohibited by law, the Owner shall have the right to reject any or all Bids.

§ 5.3 Acceptance of Bid (Award)
§ 5.3.1 It is the intent of the Owner to award a Contract to the lowest responsive and responsible Bidder, provided the Bid 

has been submitted in accordance with the requirements of the Bidding Documents. Unless otherwise prohibited by law, 

the Owner shall have the right to waive informalities and irregularities in a Bid received and to accept the Bid which, in 

the Owner�s judgment, is in the Owner�s best interests.

§ 5.3.2 Unless otherwise prohibited by law, the Owner shall have the right to accept Alternates in any order or 

combination, unless otherwise specifically provided in the Bidding Documents, and to determine the lowest responsive 

and responsible Bidder on the basis of the sum of the Base Bid and Alternates accepted.

ARTICLE 6   POST-BID INFORMATION
§ 6.1 Contractor’s Qualification Statement
Bidders to whom award of a Contract is under consideration shall submit to the Architect, upon request and within the 

timeframe specified by the Architect, a properly executed AIA Document A305�, Contractor�s Qualification Statement, 

unless such a Statement has been previously required and submitted for this Bid.

§ 6.2 Owner’s Financial Capability
A Bidder to whom award of a Contract is under consideration may request in writing, fourteen days prior to the expiration 

of the time for withdrawal of Bids, that the Owner furnish to the Bidder reasonable evidence that financial arrangements 

have been made to fulfill the Owner�s obligations under the Contract. The Owner shall then furnish such reasonable 

evidence to the Bidder no later than seven days prior to the expiration of the time for withdrawal of Bids. Unless such 

reasonable evidence is furnished within the allotted time, the Bidder will not be required to execute the Agreement 

between the Owner and Contractor.

§ 6.3 Submittals
§ 6.3.1 After notification of selection for the award of the Contract, the Bidder shall, as soon as practicable or as stipulated 

in the Bidding Documents, submit in writing to the Owner through the Architect:

.1 a designation of the Work to be performed with the Bidder�s own forces;

.2 names of the principal products and systems proposed for the Work and the manufacturers and suppliers of 

each; and

.3 names of persons or entities (including those who are to furnish materials or equipment fabricated to a 

special design) proposed for the principal portions of the Work.

§ 6.3.2 The Bidder will be required to establish to the satisfaction of the Architect and Owner the reliability and 

responsibility of the persons or entities proposed to furnish and perform the Work described in the Bidding Documents.

§ 6.3.3 Prior to the execution of the Contract, the Architect will notify the Bidder if either the Owner or Architect, after due 

investigation, has reasonable objection to a person or entity proposed by the Bidder. If the Owner or Architect has 

reasonable objection to a proposed person or entity, the Bidder may, at the Bidder�s option, withdraw the Bid or submit an 

acceptable substitute person or entity. The Bidder may also submit any required adjustment in the Base Bid or Alternate 

Bid to account for the difference in cost occasioned by such substitution. The Owner may accept the adjusted bid price or 

disqualify the Bidder. In the event of either withdrawal or disqualification, bid security will not be forfeited.

§ 6.3.4 Persons and entities proposed by the Bidder and to whom the Owner and Architect have made no reasonable 

objection must be used on the Work for which they were proposed and shall not be changed except with the written 

consent of the Owner and Architect.

ARTICLE 7   PERFORMANCE BOND AND PAYMENT BOND
§ 7.1 Bond Requirements
§ 7.1.1 If stipulated in the Bidding Documents, the Bidder shall furnish bonds covering the faithful performance of the 

Contract and payment of all obligations arising thereunder.
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§ 7.1.2 If the furnishing of such bonds is stipulated in the Bidding Documents, the cost shall be included in the Bid. If the 

furnishing of such bonds is required after receipt of bids and before execution of the Contract, the cost of such bonds shall 

be added to the Bid in determining the Contract Sum.

§ 7.1.3 The Bidder shall provide surety bonds from a company or companies lawfully authorized to issue surety bonds in 

the jurisdiction where the Project is located.

§ 7.1.4 Unless otherwise indicated below, the Penal Sum of the Payment and Performance Bonds shall be the amount of 

the Contract Sum.

(If Payment or Performance Bonds are to be in an amount other than 100% of the Contract Sum, indicate the dollar 

amount or percentage of the Contract Sum.)

  

§ 7.2 Time of Delivery and Form of Bonds
§ 7.2.1 The Bidder shall deliver the required bonds to the Owner not later than three days following the date of execution 

of the Contract. If the Work is to commence sooner in response to a letter of intent, the Bidder shall, prior to 

commencement of the Work, submit evidence satisfactory to the Owner that such bonds will be furnished and delivered in 

accordance with this Section 7.2.1.

§ 7.2.2 Unless otherwise provided, the bonds shall be written on AIA Document A312, Performance Bond and Payment 

Bond.

§ 7.2.3 The bonds shall be dated on or after the date of the Contract.

§ 7.2.4 The Bidder shall require the attorney-in-fact who executes the required bonds on behalf of the surety to affix to the 

bond a certified and current copy of the power of attorney.

ARTICLE 8   ENUMERATION OF THE PROPOSED CONTRACT DOCUMENTS
§ 8.1 Copies of the proposed Contract Documents have been made available to the Bidder and consist of the following 

documents:

.1 AIA Document A101��2017, Standard Form of Agreement Between Owner and Contractor, unless 

otherwise stated below.

(Insert the complete AIA Document number, including year, and Document title.)

  

.2 AIA Document A101��2017, Exhibit A, Insurance and Bonds, unless otherwise stated below.

(Insert the complete AIA Document number, including year, and Document title.)

  

.3 AIA Document A201��2017, General Conditions of the Contract for Construction, unless otherwise 

stated below.

(Insert the complete AIA Document number, including year, and Document title.)

  

.4 AIA Document E203��2013, Building Information Modeling and Digital Data Exhibit, dated as 

indicated below:

(Insert the date of the E203-2013.)

  

.5 Drawings
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Number Title Date
  

.6 Specifications

Section Title Date Pages

  

.7 Addenda:

Number Date Pages
  

.8 Other Exhibits:

(Check all boxes that apply and include appropriate information identifying the exhibit where required.)

[    ] AIA Document E204��2017, Sustainable Projects Exhibit, dated as indicated below:

(Insert the date of the E204-2017.)

  

[    ] The Sustainability Plan:

Title Date Pages
  

[    ] Supplementary and other Conditions of the Contract:

Document Title Date Pages

  

.9 Other documents listed below:

(List here any additional documents that are intended to form part of the Proposed Contract Documents.)
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PROJECT: (name and address) CONTRACT INFORMATION: CERTIFICATE INFORMATION:

     Contract For:      Certificate Number: 001
     Date:      Date:      

OWNER: (name and address) ARCHITECT: (name and address) CONTRACTOR: (name and address)

               
               

The Work identified below has been reviewed and found, to the Architect�s best knowledge, information, and belief, to be substantially 
complete. Substantial Completion is the stage in the progress of the Work when the Work or designated portion is sufficiently complete in 
accordance with the Contract Documents so that the Owner can occupy or utilize the Work for its intended use. The date of Substantial 
Completion of the Project or portion designated below is the date established by this Certificate.
(Identify the Work, or portion thereof, that is substantially complete.) 

     

                      

ARCHITECT (Firm Name) SIGNATURE PRINTED NAME AND TITLE DATE OF SUBSTANTIAL COMPLETION

WARRANTIES

The date of Substantial Completion of the Project or portion designated above is also the date of commencement of applicable warranties 
required by the Contract Documents, except as stated below:
(Identify warranties that do not commence on the date of Substantial Completion, if any, and indicate their date of commencement.)

     

WORK TO BE COMPLETED OR CORRECTED

A list of items to be completed or corrected is attached hereto, or transmitted as agreed upon by the parties, and identified as follows:
(Identify the list of Work to be completed or corrected.) 

     

The failure to include any items on such list does not alter the responsibility of the Contractor to complete all Work in accordance with the 
Contract Documents. Unless otherwise agreed to in writing, the date of commencement of warranties for items on the attached list will be 
the date of issuance of the final Certificate of Payment or the date of final payment, whichever occurs first. The Contractor will complete or 
correct the Work on the list of items attached hereto within       (     ) days from the above date of Substantial Completion.

Cost estimate of Work to be completed or corrected:  $     

The responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work, insurance, and other items 
identified below shall be as follows: 
(Note: Owner�s and Contractor�s legal and insurance counsel should review insurance requirements and coverage.)

     

The Owner and Contractor hereby accept the responsibilities assigned to them in this Certificate of Substantial Completion: 

                      

CONTRACTOR (Firm 

Name)

SIGNATURE PRINTED NAME AND TITLE DATE

                      

OWNER (Firm Name) SIGNATURE PRINTED NAME AND TITLE DATE
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PROJECT: (Name and address) ARCHITECTH�  !OJECT NUMBER:

          
     CONTRACT FOR:      
TO OWNER: (Name and address) CONTRACT DATED:      
     
     

OWNER: 

ARCHITECT: 

CONTRACTOR: 

SURETY: 

OTHER: 

STATE OF:      
COUNT" OF:      

The undersigned hereby certifies that to the best of the undersigned's knowledge, information and belief, except as listed 

below, the Releases or Waivers of Lien attached hereto include the Contractor, all Subcontractors, all suppliers of materials 

and equipment, and all performers of Work, labor or services who have or may have liens or encumbrances or the right to 

assert liens or encumbrances against any property of the Owner arising in any manner out of the performance of the Contract 

referenced above.

EE#$PTIONS:

     

SUPPORTING DOCUMENTS ATTACHED HERETO: CONTRACTOR:  (Name and address)

21 Contractor's Release or Waiver of Liens, 

conditional upon receipt of final payment.

     

     

BY:   

(Signature of authorit%&
representative)

21 Separate Releases or Waivers of Liens from 

Subcontractors and material and equipment 

suppliers, to the extent required by the Owner, 

accompanied by a list thereof.           

(()*+,%& name and title)

Subscribed and sworn to before me on this date:      

Notary Public:      

My Commission Expires:      
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PROJECT: (Name and address) ARCHITECT-. /0OJECT NUMBER:      
     
     CONTRACT FOR:      

TO OWNER: (Name and address) CONTRACT DATED:      
     
     

OWNER: 

ARCHITECT: 

CONTRACTOR: 

SURETY: 

OTHER: 

In accordance with the provisions of the Contract between the Owner and the Contractor as indicated above, the 

(Insert name and address of Surety)

     
     

, SURETY,

on bond of 

(Insert name and address of Contractor)

     

     
, CONTRACTOR,

hereby approves of the final payment to the Contractor, and agrees that final payment to the Contractor shall 

not relieve the Surety of any of its obligations to

(Insert name and address of Owner)

     

     
, OWNER,

as set forth in said Surety's bond.

IN WITNESS WHEREOF, the Surety has hereunto set its hand on this date:      
(Insert in writing the month followed by the numeric date and year.)

     
(Surety)

  

(Signature of authori345 64764849:;:<=4)

Attest:            
(Seal): (>6<9:45 9;?4 ;95 :itle)
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UTILITIES SHUTDOWN REQUEST (Utilities & Emergency Egress, Etc.) 
 

Project Name: Project Name 

Address 

Address 

 Contractor: Contractor 

Contact Name 

Phone Number 

 

Owner: 

 

IHC Health Services, Inc.  

 

Contractor(s)/ 

Subcontractor(s) 

Performing Work:  

 

Contractor 

Contact Name 

Phone Number 

 

 

 

   

FD&C PM: PM Name  

    

Start of 

Impairment:  

Date 

Time 

End of Impairment: Date 

Time 

    

     

IMPAIRMENT REQUIREMENTS 

The Utilities Shutdown Request MUST be approved by Facility Management 3 working days (min.) before work begins.  

Facility Management MUST be notified when work is ready to begin and when work is complete.   

Facility Management and Contractor(s) will reactivate system(s) at approved times and MUST be notified if impairments need to 

be extended.    

SECTION 1 3 IMPAIRED INFORMATION TO BE COMPLETED BY CONTRACTOR 

AREA(S) AFFECTED (Building, Floor, Area/Department, Users, Devices, etc.) 

Text 

 

TYPE OF SHUTDOWN (CHECK ALL THAT APPLY) 

 Electrical 
 Emergency Power* 

 Main Switch Gear* 

 Individual Panel  

 Single Breaker 

 Fire Alarm System* 

 _______________ 

 

 

 Plumbing 
 Sewer Stock  

 Vent 

 Hot Water Domestic  

 Cold Water Domestic 

 Steam Line  

 _______________ 

 Sprinkler 
 Riser* 

 Individual Heat 

 Horizontal Mains/Areas 

 Valves* 

 _______________ 

 Medical Gas 
 Compressed Air 

 Oxygen 

 Nitrous Oxide 

 Vacuum 

 Special Mix Gas 

 Zone Valve Boxes 

 _______________ 
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 Mechanical  
 Chilled Water 

 Steam  

 Glycol  

 Hot Water 

 Compressor 

 Condenser 

 VAV9s 

 Electrical Disconnects 

 _______________ 

* Requires Fire Alarm & Security Coordination 

FACILITY PERMITS 

 **Above Ceiling 

 **Hot Work 

 **Infection Control Risk Control (ICRA) 

 **Other__________________________                                                                  

 ** Completed forms must be attached 

 

PERCENT OF IMPAIRMENT (For partial impairment, attach a list showing the area, smoke head, 

fire suppression system etc. that will be impaired) 

Text 

 

REASON FOR IMPAIRMENT 

Text 

 

COMMENTS 

Text 

 

ATTACHMENTS 

1. 3_Pre-Construction GC Detailed Shutdown Plan_Template.xlsx 

2. Facility Site Area Floor Plan   

 

 

SECTION 2 3 TO BE COMPLETED BY FACILITY MANAGEMENT 

1. Will fire alarm be taken off line for any amount of time? Yes _____ No _____ 

If Yes, Facility Management must review and sign. ______________________________ 

2. Will this impairment extend more than 4 hours? Yes ______ No ________ 

If Yes, a fire watch must be implemented, Intermountain Healthcare Safety Officer and 

Insurance Provider must be notified. 

3. Department Managers of impaired areas notified:  

Facility Management: _________________________   Date: ____________ 

FD&C Project Manager: _________________________   Date: ____________ 

 



Above Ceiling Work Permit
**Standards Referenced: NFPA 101 2012; NFPA 30 2012; NFPA 45 2011; NFPA 99 2012 

Facility Name: Permit No.:

Requestor Name: Project No.:

Company/Dept: Work/PO No.:

Contact Phone:

Start Date: Start Time:

End Date: End Time:

Exact Location of Work:

Description of Work:

Will ANY penetrations be made in walls, roof, floor or ceilings? Yes No

Will wiring or data cabling be installed or modified? Yes No

Type of Wiring

Communication HVAC

Door Control Security

Low or High Voltage Electrical Telephone

Fiber Optic Television

Fire Alarm Other - 

Will fixtures, appliances, duct work or equipment be installed? Yes No

How will the work be supported?

Fastened to deck or structure New cable tray

Fastened to wall New pipe rack or conduit rack

Existing cable tray Other - 

Existing pipe rack or conduit rack

Intermountain Point of Contact: POC Phone:
Print Name Clearly

Site Pre-Inspection

Intermountain Representative: Requestor:
Print Name Clearly Print Name Clearly

Notes or Observations (if any):

Site Post-Inspection

Intermountain Representative: Requestor:
Print Name Clearly Print Name Clearly

No unsealed penetrations observed All installations properly supported

Notes or Observations (if any):

Intermountain Review and Approval of Work

Intermountain Representative: Date:
Signature

Why do we have to do this? 

Because more people die of smoke inhalation in fires than die of fires in fires.

Because 6% of all TJC findings at Intermountain are penetrations in smoke or fire barriers.



Hot Work Permit

Facility Name:

Requestor Name:

Company/Dept:

Contact Phone: Permit No.:

Project No.: Start Date: End Date:

Work  / PO No.: Start Time: End Time:

Exact Location of Work:

Description of Work:

Heat Sources

Gas Torch Grinder Arc Welder Drill Chemical

Other - 

Will work require disabling fire detection or suppression systems? Yes No

Will systems be disabled longer than 4 hours in any 24 hours? Yes No

Will work generate smoke, odors or fumes? Yes No

Establishing The Work Area

35' space clear of combustibles Appropriate fire extinguishers on hand

Fire blankets or protective mats in place Confined space permit on hand or not needed

Space is well-ventilated Atmosphere tested non-explosive

Signage and barricades in place Welding shields are in place as needed

Safety observer on hand Fire watch arranged for

Other precautions:

Intermountain Point of Contact: POC Phone:

Emergency Phone Number:

Upon Conclusion of Work

Name of Fire Watch Personnel: Supervisor:

Fire watch was kept for 60 minutes after hot work was complete

No sign of smoke or fire was detected during fire watch

Notes or Observations (if any):

Intermountain Review and Approval of Work

Intermountain Point of Contact: Date:

Why do we have to do this? 

Because more people die of smoke inhalation in fires than die of fires in fires.

Because 6% of all TJC findings at Intermountain are penetrations in smoke or fire barriers.



PeopleSoft Project # or Job Name: Project Start Date:

Project Manager: Estimated Completion Date:

Contractor Performing Work: Need to Relocate Patients?

Yes No

Affected Department Supervisor Signature: Date Signed:

Environmental Services Supervisor Signature: Date Signed:

Infection Preventionist Signature: Date Signed:

Construction Activity Class (see Page 2 and 3 for Classification Table):

Class I Class II Class III Class IV

Specific Areas to be Affected by This Work:

Initials: Date:

Exceptions or Additions to This Permit:

Initials: Date:

Request and Approval:

Permit Request By: Permit Approved By:

Printed Name: Printed Name:

Signature: Signature:

Date: Date:

Intermountain Healthcare
Facilities Management

Infection Control Work Permit
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Construction Activity Class Worksheet

Complete Steps 1 through 3, then see Step 4.

1. Determine Construction Activity Type:

Type A:

Type B:

Type C:

Type D:

2. Determine Infection Control Risk Group:

Lowest Medium High Highest

Inspection and non-invasive activities 

  Includes, but not limited to: 

 - ceiling tile replacement limited to 1 tile per 50 sf. 

 - painting or wall covering, without sanding 

 - finish electrical and minor plumbing work 

 - activities that do not generate dust or require cutting walls or access to ceilings for other than 

Small scale, short duration activities that create minimal dust and disruption to patient population 

via noise, vibration, odors or ventillation systems 

  Includes, but not limited to: 

 - installing telephone or computer cabling 

 - access to chase or mechanical spaces 

 - cutting walls or ceilings where dust migration can be controlled 

Generates moderate or high levels of dust or requires demolition or removal of ANY fixed building 

components or assemblies 

  Includes, but not limited to: 

 - sanding walls to remove paint or wall coverings 

 - removal of floor coverings, ceiling tiles or casework 

 - new wall construction or major cabling activities 

Major demolition or construction that creates major disruption, i.e. noise, dust, vibration, odor, or 

mechanical systems 

  Includes, but not limited to: 

 - heavy demolition or removal of a complete cabling system 

 - new construction or buildout of shelled space 

- Office areas 

- Admitting 

- Meeting rooms 

- Education centers 

- Copy centers 

- Fitness centers 

- Gift shops 

- Mail rooms 

- Plant engineering 

- EVS 

- etc. 

- Behavioral health 

- EEG / EKG 

- Outpatient clinics 

- Outpatient 

pharmacy 

- Outpatient labs 

- Physical therapy 

- Sleep labs 

- Employee health 

- Materials 

management 

- Clinical 

engineering 

- etc. 

- Cafeteria 

- Snack bar 

- Food services 

- Imaging services 

- Nuclear medicine 

- Radiology 

- Physical therapy 

pools 

- Wound clinic 

- etc. 

- Nursing units 

- ER / ED 

- Cancer services 

- Cath labs 

- Central processing 

- Infusion clinic 

- ICU / NICU / CCU 

- Isolation rooms 

- Operating rooms 

- Pharmacy 

- Lab / Pathology 

- Endoscopy 

- etc. 

Page 2 of 4
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3. Find the Construction Class on the matrix below:

4. Follow the appropriate Infection Control Protocols below:

Additional Requirements For This Area:

Initials: Date:

IC
 R

is
k

 G
ro

u
p

C
la

ss
 I

V

During Construction Upon Completion

Class IV

Class IV

C
la

ss
 I

C
la

ss
 I

I
C

la
ss

 I
II

Class II

Class IV

Lowest

Medium

High

Highest

Class I

Class II

Class III

Class IV

Class IV

Type B Type C

Class II

Type D

Construction Activity Type

Class I

Class I

Class II

Class II

Class III

Class IV

Type A

- Perform work using methods to minimize 

raising dust or tracking dust into other areas. 

- Immediately replace ceiling tile upon 

completion of inspection. 

- Clean work area. 

- All measures for Class I work. 

- Use active dust control measures. 

- Use water mist to control dust while 

cutting. 

- Seal doors, ducts, vents and HVAC units. 

- Place dust control mats at entries to work 

area; keep them clean and effective. 

- Remove debris only in tightly covered 

containers. 

- All measures for Class I work. 

- Wipe all horizontal surfaces with 

disinfectant. 

- Remove final debris only in tightly covered 

containers. 

- Vacuum using HEPA filtered vacuum; mop 

with disinfectant as appropriate. 

- Remove all seals from doors, ducts, vents 

and HVAC units. 

- All measures for Class II work. 

- Construct barriers to prevent dust and 

other contaminant migration prior to 

beginning work. 

- Maintain negative air pressure in work 

space using HEPA filtration units. 

- All measures for Class II work. 

- Remove construction barriers only after all 

needed inspections are complete and 

passed. 

- Remove construction barriers in a manner 

that minimizes the spread of dust and 

debris. 

- All measures for Class III work. 

- Seal all pipes, conduits and penetrations. 

- Construct and use anteroom for all entry to 

work area; HEPA vacuum all personnel, or 

have them change clothing before they leave 

the work area. 

- All personnel wear shoe covers while in the 

work area and remove them before entering 

the hospital. 

- All measures for Class III work. 
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Other Considerations for Work Impact

1. Identify the risk levels of adjacent spaces:
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2. Identify likely outages and their effects:  plumbing, medical gas, ventilation, electrical, etc.:

3. Describe specific containment measures to be used:

4. Describe specific risks associated with water damage:

5. Describe noise and vibrations that will impact patient care areas and how you will mitigate that:

6. Identify the project work hours - avoiding patient care impact when possible:

7. Do plans allow for sufficient isolation/negative airflow rooms? Yes No

8. Do plans allow for sufficient hand washing sinks per AIA guidlines? Yes No

9. Do plans allow for sufficient access to clean and soiled utility rooms? Yes No

10. Describe the Project Communication Plan for traffic paterns, EVS, etc.:

11. Describe the Project Monitoring Plan for infection control, safety, etc.:

OtherAbove Below Lateral Lateral Front
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PeopleSoft Project # or Job Name: Project Start Date:

Project Manager: Estimated Completion Date:

Contractor Performing Work: Need to Relocate Patients?

Yes No

Affected Department Supervisor Signature: Date Signed:

Environmental Services Supervisor Signature: Date Signed:

Environment of Care Manager Signature: Date Signed:

Affected Life Safety Systems

Fire Detection Fire Suppression Fire or Smoke Barriers Egress

Specific Areas to be Affected by This Work:

Initials: Date:

Exceptions or Additions to This Permit:

Initials: Date:

Request and Approval:

Permit Request By: Permit Approved By:

Printed Name: Printed Name:

Signature: Signature:

Date: Date:

Intermountain Healthcare
Facilities Management

Interim Life Safety Measures Work Permit
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Fire Detection, Suppression and Barrier Systems

Yes No

Will individual smoke or heat detectors be out of service longer than 4 hours?

Will fire alarm panel be out of service or in "test" mode longer than 4 hours?

Will fire alarm circuits be out of service longer than 4 hours?

Will fire alarm communication lines be out of service longer than 4 hours?

If "yes" to any of the above, detail the interim life safety measures to be taken below:

Yes No

Will covers be placed on any smoke or heat detectors?

If "yes" list the devices to be covered and when the covers will be removed:

On conclusion of work, check box to indicate that all covers have been removed.

Yes No

Will any component of the uppression system be out of service longer than 4 hours?

If "yes," detail the interim life safety measures to be taken below:

Yes No NA

Will any floor, wall or ceiling be penetrated?

If "yes" above, is the floor, wall or ceiling a rated assembly?

If "yes," detail the interim life safety measures to be taken below:

Egress Integrity

Yes No

Will any portion of the work obstruct a means of egress?

Will any portion of the work alter a means of egress?

Will any portion of the work obstruct, impair or remove egress signage?

Will any portion of the work obstruct, impair or remove egress lighting?

If "yes," detail the interim life safety measures to be taken below:
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Maintaining a Safe Work Environment

Yes No

Will a Hot Work Permit be needed?

Will a Confined Space Entry Permit be needed?

Will an Above Ceiling Work Permit be needed?

Will air quality monitoring be required on site?

Workplace Safety Guidelines

Access to the work site is restricted to authorized personnel only.

All personnel wear appropriate PPE while on site.

All personnel have had a site safety briefing and know where emergency services are located.

Tobacco use is strictly prohibited on the work site.

Chemical safety data sheets and safety stations are available to all personnel on site.

The work site is maintained in a clean and orderly state at all times.

All tools are unplugged and power turned off at the end of each work day.

All tools, including extension cords and ladders are in safe operating condition.

Any temporary structures or partitions are built smoke tight and of non-combustible materials.

Intermountain Healthcare is notified of any fire system shut down before work begins.

Workplace Safety Gudelines for Long-Duration Projects

Fire alarm and temporary suppression systems will be tested monthly.

At least 1 fire drill will be conducted per shift per month.

Describe the Project Communication Plan for traffic paterns, EVS, etc.:

Describe the Project Monitoring Plan for life safety measures:

IHC RM1005/5-2014 © Intermountain Health Care, Inc.
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  FACILITY DESIGN & CONSTRUCTION

APPLICATION AND CERTIFICATION FOR PAYMENT
To Owner: IHC Health Services, Inc. Owner Project #: Application #: 1

36 South State Street
Salt Lake City, UT 84111 Application Date: 12/1/2018

From Contractor: Via A/E:  Period To: 12/31/2018

Contract Invoice #: 1

Contract Date: 12/17/2016
Project Name: 

CONTRACTOR'S APPLICATION FOR PAYMENT

Application is made for payment, as shown below, in connection with the Contract.
The Continuation Sheet is attached.
 

100.00$                 
-$                       By:  Date:

100.00$                 
75.00$                   75.00%

5.  Retention: day of  
1.25$                     
2.50$                     
3.75$                     5.00%
-$                       
-$                       
-$                       0.00%

3.75$                     100.00%

71.25$                   

-$                       0.00%

23.75$                23.75%

76.25$                   76.25% A/E:
By:  Date:

(Date)
Total Contract Change By Change Orders

$23.75

(Signature)
-$                                                           

Architect Name
Address
City, State, Zip

Total Changes Approved in Previous Months By 
Owner

Total Approved Changes This Month

The undersigned Contractor certifies that to the best of the Contractor's knowledge, information and 
belief the Work covered by this Application for Payment has been completed in accordance with the 
Contract Documents, that all amounts have been paid by the Contractor for Work for which previous 
Certificates for Payment were issued and payments received from the Owner, and that current 
payment shown herein is now due.

Subscribed and sworn to before me this __________

Change Order Summary

State of:

Notary Public:
My Commission Expires:

Contractor Name

John Doe 12/31/2018

CONTRACTOR3: 

1.  Original Contract Sum............................................................................

 $                                                             - 

 $                                                             - 

A/E's CERTIFICATE FOR PAYMENT
In accordance with the Contract Documents, based upon on-site observations and the data 
comprising the application, the A/E certifies to the Owner that to the best of  the A/E's knowledge, 
information and belief the Work has progressed as indicated, the quality of the Work is in accordance 
with the Contract Documents, and the Contractor is entitled to payment of the Amount Certified.

This Certificate is not negotiable.  The amount certified is payable only to the Contractor named 
herein. Issuance, payment and acceptance of payment are without prejudice to any rights of the 
Owner or Contractor under this Contract.

Amount Certified.......................................................

Owner Project #

6.  Total Earned Less Retainage.................................................................

7.  Less Previous Certificates For Payments..............................................

8.  Current Payment Due.............................................................................

9.  Balance To Finish, Plus Retention.........................................................

2.  Total Contract Change By Change Orders............................................
3.  Current Contract Sum............................................................................

5.2  Previously Withheld Retention ...................................................
5.1  This Period Retention.................................................................

5.4  Previously  Released Retention..................................................

Contractor Name
Address
City, State, Zip

       5.3  Total Retention Withheld......................................................

       5.6  Total Retention Released....................................................
5.5  This Period Retention Released.................................................

4.  Total Completed & Stored To Date........................................................

Project Name 

1 For major capital projects, FD&C Project Manager to sign.   
For geographical area managed projects, geographical area 
Project Manager to sign. 

3 Contractor has verified the work associated with the "Current 
Payment Due" and has attached all relevant invoices and backup 
information with this application & certification for payment. 

2 Intermountain's "Monthly Pay Application Checklist" must be submitted by PM with 
Contractor's Application & Certification for Payment before processing.

       5.7  Current Total Retention Withheld.........................................

Approved by FD&C PM1, 2: 

Amount 

3

3

Application For Payment Document
Revised:  July 2019

 36 S. State Street / 21st Floor / Salt Lake City, Utah 84111                    
(801) 442-2000 / FAX (801) 442-3178      
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  FACILITY DESIGN & CONSTRUCTION

CONTINUATION SHEET Application Date: 12/1/2018
Application and Certification for Payment, Period To: 12/31/2018
Containing Contractor's signed certification is attached. 1 Contractor Invoice #: 1

A B C D E F G H I J K L M N O P

From Previous 
Applications

This Period In 
Place 

00001 Enter Description of Work  100.00$               ‐$                         100.00$                   50.00$                     25.00$                     ‐$                  75.00$                     75% 25.00$                     1.25$                  3.75$                       ‐$                    ‐$                    23.75$                  

00002 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00003 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00004 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00005 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00006 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00007 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00008 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00009 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00010 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00011 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00012 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00013 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00014 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00015 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00016 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00017 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00018 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00019 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00020 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00021 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00022 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00023 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00024 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00025 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00026 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00027 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00028 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

00029 ‐$                     ‐$                         ‐$                         ‐$                         ‐$                         ‐$                  ‐$                         ‐$                         ‐$                    ‐$                         ‐$                    ‐$                    ‐$                      

100.00$            ‐$                      100.00$                50.00$                  25.00$                  ‐$                75.00$                  75% 25.00$                  1.25$                3.75$                    ‐$                  ‐$                  23.75$               

Project Name: 
Owner Project #: 

Application #:

Project Name 
Owner Project #

Current 
Contract Sum

(C + D)

This Period 
Retention 
Released

This Period 
Retention
(G + H * 5%)

Materials 
Presently 
Stored This 
Period 

(Not in F or G)

Balance To Finish
(E ‐ I) 

Total Completed 
and Stored 
Through This 

Period 
(F + G + H)

Work Completed 

Intermountain Project Grand Totals 

Original 
Contract Sum   
(CM/GC Pre‐
Construction 
Fee; Contract 
Buyouts)   

Total 
Contract Change 

By Change 
Orders

Item 
No.

Total Retention 
Withheld
(I * 5%)

%      
(I / E)

Current 
Payment Due3     

(G + H ‐ L + N)
Description of Work 

Total 
Retention 
Released

Application For Payment Document
Revised:  August 2019

 36 S. State Street / 21st Floor / Salt Lake City, Utah 84111                    
(801) 442-2000 / FAX (801) 442-3178      Page 1 of 2 
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A/E SUPPLEMENTAL INSTRUCTIONS ASI # 001 
 

Project Name: Project Name 

Address 

Address 

 A/E: 

 

 

Architect 

 

 

    

Bid Package: 1.0X Date: Date Issued 

    

Owner: IHC Health Services, Inc. 

 

ASI Page Count: XX 

Intermountain  

Project #: 

 

Project ID # 

ASI Prepared By: Name 

     

FD&C PM: PM Name    Contractor: Contractor 

     

ASI Description: Description 

 

Reason For Change (Required): 

A/E Error   A/E Omission   A/E Request   GC Request   Owner/FD&C Request   Functional Request             

Unknown Condition    

 

The Work shall be executed in accordance with the following supplemental instructions, which interpret the Contract Documents or 

order minor changes in the Work without change in Construction Costs, Contract Sum and/or Contract Time.   

 

If the Contractor believes that a change in Construction Costs, Contract Sum, and/or Contract Time is warranted, the Contractor shall 

submit written notice in the form of a Proposed Change Order (PCO) substantiating such claim to the A/E.  The claim shall be made in 

accordance with the provisions of the Contract Documents.  The Owner9s authorization is required prior to proceeding with any Work 

which will incur additional cost and/or time.   
 

DETAILED DESCRIPTION: 

Text 

 
ATTACHMENTS: 

Text 

 
 
 

Approved by FD&C1:  

          (Signature)  (Date)  

 

 
 
 

 
1 For major capital projects, FD&C Project Manager to sign.  

  For local facility managed projects, local facility Project Manager to sign. 



 FACILITY DESIGN & CONSTRUCTION

CCD Document
Revised:  July 2019

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  1 of  2

CONSTRUCTION CHANGE DIRECTIVE CCD # 001

Project Name: Project Name

Address

Address

A/E: Architect

Bid Package: 1.0X Date: Date Issued

Owner: IHC Health Services, Inc. CCD Page Count: XX

Intermountain 

Project #: Project ID #

CCD Prepared By: Name

FD&C PM: PM Name Contractor: Contractor

CCD Subject: Subject

Reason For Change (Required):

A/E Error   A/E Omission   A/E Request   GC Request   Owner/FD&C Request   Functional Request            

Unknown Condition   

ESTIMATED CHANGE IN CONSTRUCTION 

COSTS, CONTRACT SUM, OR CONTRACT 

TIME: 

$

In order to expedite the work and avoid or minimize delays in the work which may affect the contract sum and/or contract time, the 

Contract Documents are hereby amended as described below.  Proceed with this work promptly.  Submit final costs for work involved 

and change in Contract Time (if any as a Proposed Change Order), for inclusion in a subsequent Change Order, per the General 

Conditions. 

All work shall be in accordance with the terms, stipulations and conditions of the original Contract Documents. 

DESCRIBE BRIEFLY ANY PROPOSED CHANGES:

Text

ATTACHMENTS:



CCD Document
Revised:  July 2019 

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  2 of  2

Text

Approved by FD&C PM1: 
                   (Signature) (Date) 

Approved by FD&C Exec. Director2: 
                  (Signature)       (Date) 

1 For major capital projects, FD&C Project Manager to sign. 

  For local facility managed projects, local facility Project Manager to sign.

2 For major capital projects, FD&C Design & Construction Exec. Director to sign when the charge exceeds $200,000 as 

outlined in "Construction Change Order Procedure". 

For local facility managed projects, System Construction Director to sign when the charge exceeds $25,000 as outlined in 

"Approval Authority Capital Expenditures Policy".



 FACILITY DESIGN & CONSTRUCTION

CO Document
Revised:  August 2019

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  1 of  2

CHANGE ORDER CO # 001

Project Name: Project Name

Address

Address

Contractor: Contractor

Bid Package: 1.0X CO Date: Date 

Owner: IHC Health Services, Inc. CO Page Count: XX

Intermountain 

Project #: Project ID #

CO Prepared By: Name

FD&C PM: PM Name A/E: Architect

This Change Order is not valid until signed by the Owner, A/E and Contractor. 

CO Description: Description

PCO # Description Reason for Change Amount

xxx Enter Description Enter Reason for 

Change from PCO Form

$

           Total This Change Order: $

CO Details:

The Original Contract Sum was $

The net change by previously authorized Change Orders was $

The Contract Sum prior to this Change Order was $

The Contract Sum will be increased (decreased) by this Change Order $

The new Contract Sum including this Change Order, will be $

The Contract Time will be increased (decreased) by  Enter Calendar Days 

or 0 

The date of Substantial Completion as of this Change Order therefore is  Enter Date



CO Document
Revised:  August 2019

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  2 of  2

Contractor: Architect: Intermountain Healthcare:
Contractor Firm

Contractor Rep. Name - Title

Architect Firm

Architect Rep. Name - Title

IHC Health Services, Inc. 

Clay Ashdown/Adam Jensen1 

Signature Date Signature Date VP, Financial Strategy, Growth 

and Development/

Executive Director, Design and 

Construction

Date

1 Executive Director, Design and Construction to sign when Change Order amount is $100,000 or less, otherwise, VP, 

Financial Strategy, Growth and Development is required to sign per the <Contract Policy= and <Approval Authority 

Expenditures Policy=. 

2 For major capital projects, Executive Director, Design & Construction to sign if Change Order is more than $100,000. 

  For local facility managed projects, System Construction Director to sign. 

3 For major capital projects, FD&C Project Manager to sign. 

  For local facility managed projects, local Facility Project Manager to sign.

FD&C Director2 Date

FD&C Project Manager3 Date



FACILITY DESIGN & CONSTRUCTION

PCO Document -  GC
Revised:  August 2019

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  1 of  2

PROPOSED CHANGE ORDER PCO # 001

Project Name: Project Name

Address

Address

Contractor: Contractor

Bid Package: 1.0X PCO Issue Date: Date Issued

Owner: IHC Health Services, Inc. PCO Page Count: XX

Intermountain 

Project #: Project ID #

PCO Prepared By: Name

FD&C PM: PM Name A/E: Architect

*Once this document is executed the Contractor is authorized to proceed with the work described below and to include 

this PCO in a Change Order for A/E and Owner approval.

PCO Description: Description

Reference: Reference ASI, RFI, PR, CCD change document this PCO is in response to.  

Reason For Change (Required):

*A/E Error   *A/E Omission   A/E Request   GC Request   Owner/FD&C Request   Functional Request             

Unknown Condition  **Facility  

*If A/E Error or A/E Omission is checked, the Contractor is to provide pricing delta (bid cost vs. C.O. cost) to determine 

A/E responsibility. 

**If Facility is checked, the Facility and FD&C PM are to determine the Facility9s cost responsibility, including design 

fees and the Facility representative is to initial the PCO or provide email acknowledgement of financial commitment 

and attach to PCO. FD&C PM to coordinate with Capital Finance on facility reimbursement once PCO is signed. 

PCO Details: 

*A/E is responsible for $_________________.  Agreed to if PCO is signed.

**Facility is responsible for $_________________.  Agreed to if PCO is signed.

Item Subcontractor Description Amount 

- - Enter Description $

PCO Subtotal $

Contractors Fee (5%) per the contract $

Total Cost of this PCO Request $



PCO Document -  GC
Revised:  August 2019

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  2 of  2

Contractor: Architect: Intermountain Healthcare:
Contractor Firm

Contractor Rep. Name - Title

Architect Firm

Architect Rep. Name - Title

IHC Health Services, Inc. 

Owners9 Rep. 3 PM Name

Signature Date Signature Date FD&C Project Manager1 Date

FD&C Director2 Date

1 For major capital projects, FD&C Project Manager to sign.*

  For local facility managed projects, local facility Project Manager to sign.* 

2 For major capital projects, Executive Director, Design & Construction to sign when the charge exceeds $200,000 as 

outlined in the "Construction Change Order Procedure". 

For local facility managed projects, System Construction Director to sign when the charge exceeds $25,000 as outlined in 

the "Approval Authority Capital Expenditures Policy".

* PM signatures are required for all PCO9s prior to work commencing.



FACILITY DESIGN & CONSTRUCTION

PR Document
Revised:  July 2019

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  1 of  1

PROPOSAL REQUEST PR # 001

Project Name: Project Name

Address

Address

A/E: Architect

Bid Package: 1.0X Date: Date Issued

Owner: IHC Health Services, Inc. PR Page Count: XX

Intermountain 

Project #: Project ID #

PR Prepared By: Name

FD&C PM: PM Name Contractor: Contractor

PR Description: Description

Reason For Change (Required):

A/E Error   A/E Omission   A/E Request   GC Request   Owner/FD&C Request   Functional Request            

Unknown Condition   

Please submit a fully itemized list of Construction Costs, with supporting documentation, for any changes in the Construction Costs, 

Contract Sum, and/or Contract Time incidental to the proposed modifications to the Contract Documents.

THIS IS NOT A CHANGE ORDER, A CONSTRUCTION CHANGE DIRECTIVE OR A NOTICE TO PROCEED WITH THE WORK DESCRIBED IN THE 

PROPOSED MODIFICATIONS.    

DESCRIPTION:

Text

ATTACHMENTS:

Text

Requested by: 
    (Signature) (Printed Name and Title) (Date) 

Approved by FD&C PM1:
                       (Signature) (Date) 

1 For major capital projects, FD&C Project Manager to sign. 

  For local facility managed projects, local facility Project Manager to sign. 



FACILITY DESIGN & CONSTRUCTION

RFI Document 
Revised:  July 2019

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  1 of  1

REQUEST FOR INFORMATION RFI # 001

Project Name: Project Name

Address

Address

Contractor: Contractor

Bid Package: 1.0X Date: Date Issued

Owner: IHC Health Services, Inc. RFI Page Count: XX

Intermountain 

Project #: Project ID #

RFI Prepared By: Name

FD&C PM: PM Name Architect: Architect

RFI Description: Description

Cross Reference: ASI #, Drawing Info, etc. RFI Response Date 

Requested:

Date

ó Contractor Attestation (Required checkbox): The undersigned Contractor has reviewed the Contract 

Documents and is unable to locate this requested information within the Contract Documents.  This RFI 

requests information, direction, or clarification for this specific item. 

Contractor Signature:    Signature                                                                              Date:      Date                                  

QUESTION:

Text

RESPONSE:

Text

A/E Response By:  Name Date: Date

A/E PM 

Acknowledgement:

Name Date: Date



FACILITY DESIGN & CONSTRUCTION

FCR Document
Revised:  July 2019

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  1 of  1

FUNCTIONAL CHANGE REQUEST FCR # 001

Project Name: Project Name

Address

Address

A/E: Architect

Bid Package: 1.0X Date: Date Issued

Owner: IHC Health Services, Inc. PR Page Count: XX

Intermountain 

Project #: Project ID #

PR Prepared By: Name

FD&C PM: PM Name Contractor: Contractor

Request 

Description:

Description

Please submit a fully itemized list of Construction Costs, with supporting documentation, for any changes in the Construction Costs, 

Contract Sum, and/or Contract Time incidental to the proposed modifications to the Contract Documents.

This form must be signed & approved by the FD&C PM prior to Contractor proceeding with pricing.  

THIS IS NOT A CHANGE ORDER, A CONSTRUCTION CHANGE DIRECTIVE OR A NOTICE TO PROCEED WITH THE WORK DESCRIBED IN THE 

PROPOSED MODIFICATIONS.    

REASON FOR REQUEST:

Text

BUSINESS CASE JUSTIFICATION: 

Text

Requester: 
                     (Signature) (Printed Name and Title) (Date) 

Operations Management Approval: 
                                       (Signature)                        (Printed Name and Title) (Date) 

Approved by FD&C PM1:
                      (Signature) (Date) 

1 For major capital projects, FD&C Project Manager to sign. 

  For local facility managed projects, local facility Project Manager to sign.



FACILITY DESIGN & CONSTRUCTION

Personnel Overt ime Approval Form 
Revised:  July 2019

36 S. State Street /  21 s t  Floor /  Salt  Lake City,  Utah 84111               
(801) 442-2000 /  FAX (801) 442-3178         Page  1 of  1

PERSONNEL OVERTIME APPROVAL FORM

Project Name: Project Name

Address 

City, State, Zip

Owner: IHC Health Services, Inc.

Intermountain 

Project #:

FD&C PM:

Contractor:

Employee or position: 

Job Title:

Salaried Employee:  (Check box if yes) 

Hourly Rate:

Invoice Period: 

Contractor requests Owner9s approval of employee overtime for the Project as originally specified in the Contract. The 

proposed overtime and the reasons for the request are specified below. The proposed overtime will be deemed approved 

by Owner at the time this request form is duly executed on behalf of Owner in the space provided below.

OVERTIME JUSTIFICATION: 

Contractor: Owner:

Contractor Firm

Contractor Rep. Name - Title

IHC Health Services, Inc. 

FD&C Project Manager 

Signature Date Signature Date

 



Contractor Orientation 
Intermountain Healthcare Facilities Management 

This orientation is to be read to all workers by the Facility Manager or designee, and a copy is to be given 

to each worker on the job site. 

Safety on the Job Site 

Your Safety 
Unsafe acts will not be tolerated on the job site.  We want you to be as healthy and whole when you go 

home, as you were when you arrived. 

Appropriate PPE will be worn at all times while working on the job site. Ladders and other equipment 

will be used properly. 

Always use the proper lock-out/tag-out (LOTO) procedures and equipment to ensure that you and 

others are protected from hazardous energy while working.  Be aware that energized systems in 

healthcare facilities can be complex, and your work may affect others in remote areas of the facility.  

Coordinate any LOTO activity with the Facility Manager and other affected trades. 

The Safety of Others 

Nothing you do should put others in danger or harm them in any way.  Be thoughtful and deliberate 

about safety. 

Your Behavior on the Job Site 

How You Should Act 

You should come to work with a clean body in clean clothes.  You should come to work sober.  

Attempting to work while under the influence of any drugs or alcohol 3 even if they are prescribed 3 can 

be dangerous to you and others, and is cause for immediate removal from the job site. 

Be considerate of others. Remember that others may take offense at things you do, even when you 

mean no harm.  Avoid doing or saying things that may bother or upset others. 

No music, no smoking, no cursing, no shouting, no leering, no fighting, no racially or culturally insensitive 

comments, no suggestive or offensive comments, no propositions, and no soliciting are permitted while 

you are on the job site. 

Phones, Cameras, and Other Communication or Recording Devices 

You should not carry on personal communication or phone conversations while on the job site. 

You must NEVER photograph, or video or audio record ANYTHING or ANYONE on Intermountain 

Healthcare property.  This will not be tolerated, and in some cases this may violate the law.  If work 

needs to be photographed, have your supervisor or the facilities team on site take the pictures. 

On this job site, the person who authorizes photography or recording is: _________________________. 



Where You Should Be on the Property 

Parking 

Park only in the location identified by the Facility Manager in your orientation.  Parking personal vehicles 

in any other location may result in their removal. 

On this job site, the parking location is: ___________________________________________________. 

Smoking 

Smoking is not allowed on any Intermountain property.  If you need to smoke, vape, or use tobacco in 

other ways, you must leave the property and return when you9re done.   

Drugs are never allowed. 

Break Time 

Take breaks only in areas identified by the Facility Manager in your orientation.  During breaks do not 

engage in loud conversation or use offensive language. 

On this job site, the break location is: ____________________________________________________. 

Meals 

The Facility Manager will tell you in your orientation if you are permitted to use the facility cafeteria and 

dining room during your meal time.  Take meals only in areas identified by the Facility Manager in your 

orientation. 

Never take breaks in public areas meant for patients and their guests. 

On this job site, the meal location is: _____________________________________________________. 

On this job site, the break location is: _____________________________________________________. 

When You Should Be on the Property 
When you are working, or on the property for work you should not arrive earlier than is necessary for 

you to assemble your tools and equipment for the day.  Arriving very early and 8hanging around9 is not 

permitted.  Your supervisor will tell you what time you should arrive at work. 

When you are done with the work day, and your tools and equipment are cleaned and put away, and 

your job site is clean, you should leave the property directly.  Staying on the job site after work is not 

permitted. 

Of course, if you are a patient, or are visiting one of our patients, you are always welcome in the public 

areas of the facility.  Do not visit the job site unless you are here for work. 

We ask you that while you are here you remember that you may be seen by others as representing your 

company or ours, and to please comport yourself accordingly. 



How a Healthcare Facility May Be Different from Other Jobs Sites 

People 

The people who come to our hospitals and other facilities come because they feel sick, hurt, scared, or 

sad.  They don9t come to see us when everything is going fine.  They want to feel safe and comfortable 

and confident that everything will be better soon. 

Many of them are sensitive to noise, dust, fumes, odors, and vibrations.  Please do everything you can to 

control these irritants. 

The procedures we do in our facilities frequently require quiet and stillness.  Please be sensitive to this 

and be ready to accommodate requests to stop work briefly or move to a different area of the facility to 

continue working.   

Building Systems 

The structure of our hospitals and other facilities is intended to actively work to protect our staff, 

patients, and visitors in the event of an emergency.  This means that you must be very careful about 

how your work impacts other systems and parts of the building.  Some of the rules are strange, but all 

are important. 

Certain walls are intended to stop smoke or fire from spreading because when our buildings catch fire 

we cannot leave.  We continue to care for our patients, perform surgeries, help birth babies, and 

provide emergency medical care.  When working around or through these walls 3 <rated assemblies= 3 it 

is critical that you do so properly. 

A pre-inspection by a member of the facility9s maintenance team of the area you9ll be working in is 

required so that you can understand where rated assemblies are, and how you must treat them.  This 

also gives you an opportunity to identify existing conditions for which you may not be responsible. 

A post-inspection by a member of the facility9s maintenance team of the work you9ve done is required 

so that you can demonstrate that you9ve complied with all requirements for maintaining the integrity of 

our protective rated assemblies. 

On this job site, the contact for fire stopping materials is: ______________________________________. 

Along with rated assemblies, our facilities have very sensitive fire and smoke detection systems, as well 

as automatic sprinkler systems.  If your activities will cause dust or vibration or impact, be aware and 

mitigate any adverse effect you may have on these systems.   

On this job site, the contact for fire alarm systems is: _________________________________________. 

If your work interrupts or disables any portion of the building9s life safety systems, including fire alarm, 

fire suppression, and emergency egress, you may be required to implement interim life safety measures. 

On this job site, the contact for interim life safety is: __________________________________________. 

Much of our air is exhausted to the outside.  If you are working around exhaust fans, you must know 

what areas the exhaust is coming from.  Some exhausts are laden with radioactive elements.  Some 

carry infectious diseases and other germs.  Your supervisor will tell you about these areas. 



On this job site, the hazardous exhaust areas are: ____________________________________________. 

Many of our patients depend on clean and fresh outside air to be provided to them.  Smoking on roofs 

or around air intakes is strictly forbidden for this reason.  If you must operate equipment on roofs or 

around air intakes, be certain to coordinate your work with the Facility Manager. 

On this job site, the sensitive air intakes are: ________________________________________________. 

Much of our equipment may start without notice.  Take care to avoid being harmed by unexpected 

starts, or unexpected discharges of steam, hot water, or chemicals.  Unless you are authorized to be 

working around this equipment you should stay out of these spaces. 

All work above the ceiling requires an Above Ceiling Work Permit, and all hot work requires a Hot Work 

Permit. 

On this job site, the contact for Above Ceiling Work Permits is: _________________________________. 

On this job site, the contact for Hot Work Permits is: _________________________________________. 

Infection Control 

Because many of our patients are ill, there is a chance that you will be exposed to germs.  There is also a 

chance that you will expose our patients to germs you9ve brought from outside the hospital.  We do our 

best to keep our physical environment clean and to control all infectious matter.   

You can protect yourself by ensuring that your vaccinations are current, and by only going in places you 

are authorized to go.  Wash or sanitize your hands frequently 3 especially after using the restroom and 

before eating.  Never eat food anywhere except where you are told to have meal breaks.  The Plumber9s 

Rule No. 3 applies to everyone in healthcare: Don9t bite your fingernails!   

Your work may require an Infection Control Risk Assessment.  The Facility Manager will help you 

determine when that is, and will help you through the process.  This process helps identify the best ways 

to keep you and our patients safe from infections and other impediments to healing.  Once the 

assessment is done, be certain to abide by all of its conditions. 

On this job site, the infection control contact is: _____________________________________________. 

A Clean Job Site 

Throughout the work day, you will be responsible to maintain a reasonably clean job site.  This makes it 

a safer place for you to work.  It makes it a safer place for others to work, as well. 

At the end of each work day, you will be responsible to leave all materials in an orderly state, remove all 

waste, scrap, and debris from the site, and leave the area broom clean.  All potential hazards will be 

secured and made as safe as possible. 

All construction waste and debris must be disposed of properly.  Never use toilets or floor drains for this 

purpose.  Cover all carts while moving debris through the facility, and use tacky mats to control dust 

tracking over floors. 



Our Expectation of Workmanship 
It doesn9t matter if you9re a ventilation mechanic, an electrician, a painter, or a plumber.  It doesn9t 

matter if you9re installing carpet, or ceiling tiles, or kitchen equipment, or cabinetry.  Every piece of our 

facilities is in place to support the lifesaving and healing work we do.   

The hard reality is that someone9s life will literally depend on the quality of the workmanship you put 

into the jobs you do in Intermountain Healthcare facilities.   

And it9s another hard reality that someone you care for may very likely come to the facilities you helped 

build.  Please do the kind of job you9d trust your loved one9s life to. 
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CONSTRUCTION SAFETY REQUIRMENTS  

 
 

I. Outside Contractors and Intermountain Construction Employees performing construction activities on 

occupied Intermountain Healthcare property shall meet the following requirements. Stand-alone, 

new construction sites are not covered by these requirements. Outside Contractors will meet 

additional qualifications through the Supply Chain Organization Supplier Credentialing Procedure.  

 

a. No work will be performed in any Intermountain Facility without prior approval and 

coordination with the accountable Facility Engineering Manager or Director.  

b. Each outside contractor will have a Safety Program that complies with 29 CFR 1926 Subpart 

C. The Safety Program will be in writing.  

c. Any chemical brought onto Intermountain Property must meet the following requirements: 

i. Approved by the facility’s Chemical Safety Officer,  

ii. Accompanied by a current material safety data sheet,  

iii. Stored in accordance with the chemical manufacturer’s safety requirements in the 

appropriate labeled container.  

iv. Where the chemical quantity is restricted for Healthcare Occupancies by NFPA 30 or 

other standards, it is the contractor’s responsibility to provide for off-site storage. 

v. The Contractor is responsible to comply with Intermountain’s Hazardous Materials 

policy.  

vi. The Contractor is responsible for the removal of all chemicals from Intermountain 

Property and for proper disposal in accordance with applicable laws and regulations.  

d. No work will be performed without the completion of an Interim Life Safety and Infection 

Control Risk Assessment. These risk assessments will cover each phase of the construction 

project.  

e. In existing facilities, an Asbestos inspection and any necessary abatement will be conducted 

prior to any renovation or remodel per the Hazmat policy. 

f. Where work will cause noise or vibration, an assessment will be made following facility 

procedures to mitigate potential hazards to patients.  

g. Above the Ceiling Permits 

i. The Contractor will follow each facility’s procedure for obtaining an above the ceiling 

work permit.  

ii. No work will be performed prior to obtaining this permit.  

h. Hot Work Permits 

i. The Contractor will obtain a Hot Work Permit from Facilities Engineering prior to 

performing any hot work. 

ii. The Contractor will provide a continuous and qualified fire watch for the duration and 

location specified by the Facility Engineering Director.  

i. Confined Space Permits 

i. The contractor will coordinate with the Intermountain Facility Engineering Director to 

assure that all requirements are met and a permit is completed prior to entering a permit 

required confined space. 



2 
10/2012 

j. Control of Airborne Contaminants 

i. The contractor will control all airborne dusts, mists, fumes, and vapors such that there 

is no exposure to Intermountain employees, patients, or visitors. This includes the 

generation of contaminants outside the building.  

ii. If necessary, work will be conducted after hours to minimize potential exposures to 

staff, patients, and members of the public.  

k. Personal Protective Equipment. 

i. PPE for head, eye, face, hand, foot, and respiratory protection is the responsibility of 

the contractor, and will be provided and worn as necessary for the exposure, except as 

follows:  

1. Hard Hats and Safety Glasses are required to be worn at all times when in the 

construction area. Hard hats may be removed when working in areas where the 

suspended ceiling grid has been completely installed.   

ii. Fall Protection is the responsibility of the contractors and shall meet all 29 CFR 1926 

requirements of the applicable Subparts.  

 

 

  



ITEM OWNER/VENDOR NOTES

Data Power Backing

Art Owner / Owner (Alpine Art) 
All artwork to be coordinated with Dan Kohler.  Provide power to 

required artwork.

Brochure Racks Owner / Owner Contractor to provide proper backing.

Chart Racks Owner / Owner (Midwest) Contractor to provide proper backing.

Copiers, fax Owner / Owner A/E to locate where copy/fax/printer is not visual clutter. Yes Yes

Cup Dispensers Owner / Owner

Exam Tables Owner / Owner Yes

Systems Furniture (including demountable partitions) Owner / Owner (Midwest & Steelcase)

Coordinate modesty panels with elec. outlets.  Sit/Stand desks to 

have modesty panel on front.  Attention to be given to cord 

management.  A/E to coordinate data and power with Midwest.

Yes Yes

Receptionist Desk Owner / Owner (Midwest & Steelcase)
Owner furnished, Owner installed are noted on the drawings.  The 

remaining desks are provided by the contractor.
Yes Yes

Moveable Metal Shelving Owner / Owner

Recliners / Draw Chairs Owner / Owner

Signage - Exterior Owner / Owner (IG Group, YESCO)

Provide power and data to required exterior signage.  Provide 

circuits for above ceiling signs.  Coordinate thru-wall conduit 

sleeves with weather barrier.  A/E to coordinate traffic signage and 

Contractor to install. 

Intermountain Logo Signs - (2) 20A Circuits - May vary.                      

InstaCare and other Signs - (1) 20 A Circuits - May vary.

Yes Yes Yes

Signage - Interior (including Code Signage) Owner / Owner (Scribbley, Hightech)

Provide power to required signage.  Contractor to track in schedule 

and notify Owner for when Code Required signage is required to be 

installed.

Radiology Equipment Owner / Owner (See subject matter expert list)
A/E responsible to coordinate final site equipment drawings into 

Construction Documents from Owner's Vendor.  
Yes Yes

Clinical Garbage Cans (Clinical, Office, PT, Etc.) Owner / Owner

Computers, Printers, Scanners, Keyboards, Mice, etc. Owner / Owner
In-ceiling & wall mounts, conduits and boxes mounted by 

Contractor.  Computers to be All-in-One, typ. in IMG exam rooms.
Yes Yes Yes

Televisions, Digital Projectors, similar devices, etc. Owner / Owner
These items to be provided by Owner, but A/E to coordinate 

locations and infrastructure.  Contractor to refer to OFCI section.
Yes Yes Yes

Keyboard Trays Owner / Owner

PACS Owner / Owner

Magnetic Marker Boards, Cork Boards, Huddle Boards, Idea 

Tracking Boards, etc.
Owner / Owner (Midwest) A/E to coordinate location with Owner. Yes

Emergency Evacuation Medical Sled (Med Sled) Owner / Owner A/E to coordinate location with Owner.

Supply Area Panels Owner / Owner Contractor to provide proper backing, coordinate with Owner. Yes

Audio/Video (A/V) Owner / Owner

Intermountain SCO will source & supply the A/V system including 

specialized cabling (e.g. HDMI, etc). Refer to CFCI section for 

Contractor requirements. A/E to identify locations on drawings, 

coordinate with Owner.  Contractor to provide infrastructure, back 

boxes, conduits, pathways and cabling (from wall side back).   

Yes Yes 

Nurse Notification Call (NNC) System & Devices (Hospital 

Campus)
Owner / Owner (Hillrom)

Hospital local facility team to work with Supply Chain Facility 

Equipment Planning team to contract directly with Nurse 

Notification Call (NNC) system vendor (Hillrom) for devices, 

equipment, monitors, etc.  A/E to coordinate with Owner and 

Hillrom for all NNC infrastructure required to support the device 

locations and types designated by Hillrom on their site specific 

drawings.  Hillrom site specific drawings to be coordinted and 

included in the A/E Contract Documents.  Contractor to provide all 

infrastructure including conduits, back boxes, cabling (e.g. home-

runs to RCB, RCB to device, device to device, etc.), etc. for all 

NNC devices (e.g. RCB, GSR-10, room devices, etc.).  The cabling 

for the NNC system will be coordinated and installed by the 

Contractor/Subcontractor (i.e. low voltage sub).  Contractor to 

coordinate with Hillrom.

Yes; see 

CFCI

Yes; see 

CFCI

Staff Assist Notification Call System & Devices (Medical Group 

Clinics on hospital campuses to match NNC system)
Owner / Owner (Hillrom)

Hospital local facility/IMG Ops team to work with Supply Chain 

Facility Equipment Planning team to contract directly with Staff 

Assist Notification Call system vendor (Hillrom) for devices, 

equipment, monitors, etc. (from wall side out).  Staff Assist 

Notification system to be coordinated with Hospital Campus NNC 

system, as applicable, Medical Group Strategic Planner, and IMG 

Operations Officer.  A/E to coordinate with Owner and Hillrom for 

all Staff Assist Notification Call system infrastructure required to 

support the device locations and types designated by Hillrom on 

their site specific drawings.  Hillrom site specific drawings to be 

coordinted and included in the A/E Contract Documents.  

Contractor to provide all infrastructure including conduits, back 

boxes, cabling (e.g. home-runs to RCB, RCB to device, device to 

device, etc.), etc. for all NNC and Staff Assist Notification Call 

devices (e.g. RCB, GSR-10, etc.).  The cabling for the NNC and 

Staff Assist Notification Call system will be coordinated and 

installed by the Contractor/Subcontractor (i.e. low voltage sub).  

Contractor to coordinate with Hillrom.

Yes; see 

CFCI

Yes; see 

CFCI

ADDITIONAL NOTES

RESPONSIBILITY MATRIX 

OFOI - (Owner Furnished / Owner Installed)                                                                 (Coordinate location of items with Owner and track within construction schedule)

Updated January 5, 2021

The following list identifies the majority of the items that are to be included in the capital project build-out.  All Owner items need to be coordinated with A/E (Design Team), Contractor, and Owner 

(Facility Design & Construction and Supply Chain Facility Equipment Planners).  For OFOI or OFCI items, Contractor is required to track equipment on construction schedule and to notify Owner of 

required delivery times taking into account for equipment lead times.  



Staff Assist Notification Call System & Devices (Stand-alone 

Medical Group Clinics)
Owner / Owner (Hillrom)

IMG Ops team to work with Supply Chain Facility Equipment 

Planning team to contract directly with Staff Assist Notification Call 

system vendor (Hillrom) for devices, equipment, monitors, etc. 

(from wall side out).  Staff Assist Notification Call system to be 

coordinated with Medical Group Strategic Planner and Operations 

Officer.  A/E to coordinate with Owner and Hillrom for all Staff 

Assist Notification Call system infrastructure required to support the 

device locations and types designated by Hillrom on their site 

specific drawings.  Hillrom site specific drawings to be coordinted 

and included in the A/E Contract Documents.  Contractor to 

provide all infrastructure including conduits, back boxes, cabling 

(e.g. home-runs to RCB, RCB to device, device to device, etc.), 

etc. for all Staff Assist Notification Call devices (e.g. RCB, GSR-10, 

etc.).  The cabling for the Staff Assist Notification Call system will 

be coordinated and installed by the Contractor/Subcontractor (i.e. 

low voltage sub).  Contractor to coordinate with Hillrom.

Yes; see 

CFCI

Yes; see 

CFCI

Patient Monitoring System & Devices (Hospital Campus) Owner / Owner 

Hospital local facilities to work with Supply Chain Facility Equipment 

Planning team to contract directly with Patient Monitoring vendors 

for devices, equipment, monitors, etc. (from wall side out).  A/E to 

identify locations on drawings, coordinate with Owner.  Contractor 

to provide all infrastructure including conduits, back boxes, and 

home-run cabling from Patient Monitoring devices to TEC/TDR 

rooms that connect to Intermountain's network (Intermountain 

Siemon certified installer low voltage subcontractor to install).  The 

Patient Monitoring system device to device cabling is by Vendor.  

Yes Yes

IV Hangar Owner / Owner
A/E to identify locations on drawings, coordinate with Owner. 

Backing to be coordinated, if required.

Sharps Disposal Container Owner / Owner (Stericycle)
A/E to identify locations on drawings, coordinate with Owner.  

Backing to be coordinated, if required.

Infant/Pediatric Security System Owner / Owner (Totguard)

A/E to identify locations on drawings.  This system is to be 

coordianted with Owner, Women's and Children's Operations, 

Clinical Programs and Security. 

Yes Yes

Data Power Backing

Automated External Defibrillator (AED) Owner / Contractor

A/E to identify locations on drawings, coordinate with Owner, A/E 

to coordinate recess, semi-recessed, or surface mount options with 

Owner.

Yes

Time Clocks Owner / Contractor Conduit and boxes by Contractor, Coordinate location with Owner. Yes Yes

Paper Towel Dispensers Owner / Contractor A/E to identify locations on drawings, coordinate with Owner.

Soap Dispensers Owner / Contractor A/E to identify locations on drawings, coordinate with Owner.

Toilet Paper Dispensers Owner / Contractor A/E to identify locations on drawings, coordinate with Owner.

Sanitary Napkin Dispensers/Receptacles Owner / Contractor A/E to identify locations on drawings, coordinate with Owner.

Diaper Changing Station Owner / Contractor A/E to identify locations on drawings, coordinate with Owner. Yes

Hand Sanitizer Dispensers (Avagard) Owner / Contractor A/E to identify locations on drawings, coordinate with Owner.

Hall Intersection Mirrors Owner / Contractor A/E to identify locations on drawings, coordinate with Owner. Yes

Diagnostic Board (Otoscope / Ophthalmoscope) Owner / Contractor A/E to identify locations on drawings, coordinate with Owner. Yes

Stadiometers, Recessed Scales Owner / Contractor
A/E to identify locations on drawings, coordinate with Owner; 

coordinate power.
Yes

Procedure Lights Owner / Contractor

A/E to coordinate with Owner and Owner's selected  equipment 

Vendor; A/E to identify locations on drawings, coordinate with 

Owner;  A/E to coordinate the design of the procedure light support 

structure into drawings.  Contractor to provide and install procedure 

light support structure.

Yes Yes

Scrub Sinks & Carriers Owner / Contractor

A/E to identify locations on drawings, coordinate with Owner.  

Contractor to coordinate with Owner for ordering and for install 

coordination.

Yes

IV Track Owner / Contractor
A/E to identify locations on drawings, coordinate with Owner. 

Backing to be coordinated, if required.
Yes

Boom Mounting Plates (Equipment, Lighting, Anesthesia) Owner / Contractor

A/E to coordinate with Owner and Owner's selected  equipment 

Vendor; A/E to identify boom locations on drawings, coordinate 

with Owner;  A/E to coordinate the design of the boom support 

structure into drawings.  Final site specific equipment drawings 

from Vendor to be coordinated with Construction Documents.  

Contractor to coordinate with Owner and install boom support 

structure and boom mounting plates.  Contractor to coordinate with 

Owner for ordering and install of boom mounting plates.

Yes Yes Yes

OR Clocks Owner / Contractor

A/E to identify locations on drawings, coordinate with Owner.  

Contractor to coordinate with Owner for ordering and install 

coordination.

Yes Yes Yes

Clinical Clocks Owner / Contractor

A/E to identify locations on drawings, coordinate with Owner.  

Contractor to coordinate with Owner for ordering and install 

coordination.

Yes Yes

Shower Curtains & Rods Owner (Medline) / Contractor

A/E to identify locations on drawings, coordinate with Owner.  

Contractor to coordinate with Owner for ordering and install 

coordination.

Cubicle Curtains & Tracks Owner (Medline) / Contractor

A/E to identify locations on drawings, coordinate with Owner.  

Contractor to coordinate with Owner for ordering and install 

coordination.

Digital Projector Mounts, TV Mounts, & Computer Mounts 

(Ergotron Brackets/Mounts, etc.)
Owner / Contractor

A/E to identify locations on drawings, coordinate with Owner.  

Contractor to coordinate with Owner for ordering and install 

coordination.  In-ceiling & wall mounts, conduits and boxes provide 

and installed by Contractor  A/E to coordinate A/V requirements.  

Contractor to pull required A/V cabling.  

Yes Yes Yes

Radiation Protection Calculations and Certification Owner / Contractor 

A/E to coordinate with Owner in the design phase for coordinating 

with Medical Physicists Consultants or others, when required.  

Contractor to coordinate prior to Gyp. Bd. install.

Yes

Patient Lifts Owner (Liko, subsidiary of Hillrom) / Contractor 

A/E to identify locations on drawings, coordinate with Owner.  A/E 

to design required support structure for Contractor to install for 

necessary Liko patient lift connections (e.g. pendant / rails / etc).  

Contractor to coordinate shop drawings and installation 

requirements prior with Liko.  Connect to equipment branch if 

provided.  

Yes

OFCI - (Owner Furnished / Contractor Installed)                                                           (Coordinate location of items with Owner and track within construction schedule)



Building Alarms / Medication Refrigerator Alarm / Pharmacy 

Alarm System
Owner / Contractor

A/E to identify locations and infrastructure on drawings, coordinate 

with Owner. Contractor to provide conduit and infrastructure into 

accessible ceiling for access from equipment and/or devices.  

Local Facility to contract with alarm company for alarm, wire, and 

monitoring.

Yes

UPS (MRI, Data Room, CPU, or other similar equipment) Owner / Contractor
A/E to identify equipment locations on drawings, coordinate with 

Owner.  
Yes Yes Yes

iCentra Tracking Boards Owner / Contractor A/E to identify locations on drawings, coordinate with Owner. Yes Yes Yes

Distributed Antenna System (DAS) including Public Safety
Owner (DAS vendor selected and managed by 

Intermountain CTIS/Telecom) / Contractor 

A/E to locate infrastructure on drawings to simplify the DAS install.  

Contractor to track on construction schedule and  coordinate DAS 

install with Owner's Vendor.

Alertus - Mass Notification System (Public Areas) Owner (Alertus) / Contractor A/E to identify locations on drawings, coordinate with Owner. Yes Yes

Data Power Backing

Blinds/Shades (manual and powered) Contractor / Contractor A/E to identify locations on drawings, coordinate with Owner. Yes

Apron Hooks/Rack (Heavy Duty in Radiology) Contractor / Contractor A/E to identify locations on drawings, coordinate with Owner. Yes

Communication Boards (e.g. Patient Rooms) Contractor / Contractor A/E to identify locations on drawings, coordinate with Owner. Yes

Emergency Phones, Kiosks - Exterior Contractor / Contractor
A/E to identify locations on drawings, coordinate with Owner.  

Conduit and boxes by Contractor.
Yes Yes Yes

Med Gas Certification Contractor / Contractor (Mountain Medical) Contractor to coordinate Vendor with Owner 

Emergency Shower Station / Eye Wash Station Contractor / Contractor
A/E to identify locations on drawings, coordinate with Owner.  

These shall meet ANSI and Owner requirements.

Fire Extinguishers Contractor / Contractor

A/E to identify types and locations on drawings, coordinate with 

Owner.  10 lbs. minimum - refer to Intermountain Design Guidelines 

& Construction Standards.

Yes

Grab Bars (Rest rooms, Radiology, Exam rooms, etc.) Contractor / Contractor A/E to identify locations on drawings. Yes

Coat Hooks (Rest rooms/Showers, Exam rooms, 

Offices/Workstations only)
Contractor / Contractor A/E to identify locations on drawings.

Mirrors (Rest rooms, Exams, Radiology, Rehab, etc.) Contractor / Contractor A/E to identify locations on drawings, coordinate with Owner. Yes

Pneumatic Tube Systems
Contractor / Contractor (SwissLog, Atreo Group, or 

other approved)

A/E to identify locations on drawings, coordinate with Owner.  If 

SwissLog, verify pricing is per Intalere (Amerinet) Contract 

Agreement.  Design assistance fees are included in this 

agreement.

Yes Yes

Plumbing Shrouds Contractor / Contractor

Security Cameras, Video Surveillance Contractor / Contractor (AlphaCorp/Convergint)  A/E to identify locations on drawings, coordinate with Owner. Yes

Voice/Data Cabling (all horizontal cabling)

Contractor / Contractor (Cache Valley Elec., IES 

Commercial, Data Tech Professionals, Hunt Electric, 

and others listed in Intermountain Div. 27)

Refer to Division 27 in the Intermountain Design Guidelines and 

Construction Standards.  Coordinate with Owner/User on 

connections, pairs of fiber/copper, conduits, inner-ducts, etc. 

Yes

Support Bracing/Structure for Radiology and similar equipment Contractor / Contractor

A/E to coordinate with Owner and Owner's selected Radiology 

equipment Vendor;  A/E to coordinate the design of the support 

bracing/structure into drawings.  Final site specific equipment 

drawings from Vendor to be coordinated with Construction 

Documents.  Contractor to coordinate with Owner for install of 

support structure.

Yes Yes Yes

Wall Protection (Incl. Bumper and Corner Guards) Contractor / Contractor A/E to identify locations on drawings, coordinate with Owner.

Intrusion Detection Contractor / Contractor A/E to identify locations on drawings, coordinate with Owner.

Access Control, Card Readers (Lenel) Contractor / Contractor (AlphaCorp/Convergint)  A/E to identify locations on drawings, coordinate with Owner.

Communication Cabling Contractor / Contractor A/E to identify locations on drawings, coordinate with Owner.

TV System Distribution Contractor / Contractor A/E to identify locations on drawings, coordinate with Owner.

Audio/Video (A/V) Contractor / Contractor 

Intermountain SCO will source & supply the A/V system including 

specialized cabling (e.g. HDMI, etc).  A/E to identify locations on 

drawings, coordinate with Owner.  Contractor to provide 

infrastructure, back boxes, conduits, pathways and misc. cabling 

(from wall side back).   

Yes Yes

Nurse Notification Call (NNC) System - Low Voltage Cabling 

(Hospital Campus)
Contractor / Contractor (Hillrom)

A/E to coordinate with Owner and Hillrom for all NNC infrastructure 

required to support the device locations and types designated by 

Hillrom on their site specific drawings.  Hillrom site specific 

drawings to be coordinted and included in the A/E Contract 

Documents.  Contractor to provide all infrastructure including 

conduits, back boxes, cabling (e.g. home-runs to RCB, RCB to 

device, device to device, etc.), etc. for all NNC devices (e.g. RCB, 

GSR-10, etc.).  The cabling for the NNC system will be coordinated 

and installed by the Contractor/Subcontractor (i.e. low voltage sub).  

Contractor to coordinate with Hillrom.

Yes Yes

Staff Assist Notification Call System - Low Voltage Cabling 

(Medical Group Clinics on hospital campuses to match NNC 

system)

Contractor / Contractor (Hillrom)

A/E to coordinate with Owner and Hillrom for all Staff Assist 

Notification Call system infrastructure required to support the 

device locations and types designated by Hillrom on their site 

specific drawings.  Hillrom site specific drawings to be coordinted 

and included in the A/E Contract Documents.   Contractor to 

provide all infrastructure including conduits, back boxes, cabling 

(e.g. home-runs to RCB, RCB to device, device to device, etc.), 

etc. for all NNC and Staff Assist Notification Call devices (e.g. 

RCB, GSR-10, etc.).  The cabling for the NNC and Staff Assist 

Notification Call system will be coordinated and installed by the 

Contractor/Subcontractor (i.e. low voltage sub).  Contractor to 

coordinate with Hillrom.

Yes Yes

Staff Assist Notification Call System - Low Voltage Cabling 

(Stand-alone Medical Group Clinics)
Contractor / Contractor (Hillrom)

A/E to coordinate with Owner and Hillrom for all Staff Assist 

Notification Call system infrastructure required to support the 

device locations and types designated by Hillrom on their site 

specific drawings.  Hillrom site specific drawings to be coordinted 

and included in the A/E Contract Documents.  Contractor to 

provide all infrastructure including conduits, back boxes, cabling 

(e.g. home-runs to RCB, RCB to device, device to device, etc.), 

etc. for all Staff Assist Notification Call devices (e.g. RCB, GSR-10, 

etc.).  The cabling for the Staff Assist Notification Call system will 

be coordinated and installed by the Contractor/Subcontractor (i.e. 

low voltage sub).  Contractor to coordinate with Hillrom.

Yes Yes

Patient Monitoring System & Devices (Hospital Campus) Contractor / Contractor 

A/E to identify locations on drawings, coordinate with Owner.  

Contractor to provide all infrastructure including conduits, back 

boxes, and home-run cabling from Patient Monitoring devices to 

TEC/TDR rooms that connect to Intermountain's network 

(Intermountain Siemon certified installer low voltage subcontractor 

to install).  The Patient Monitoring system device to device cabling 

is by Vendor.  

Yes Yes

CFCI - (Contractor Furnished / Contractor Installed)
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GENERAL CONDITIONS 

1. General Provisions 

2. Intermountain  

3. A/E 

4. Contractor 

5. Subcontractors 

6. Protection of Persons and Property 

7. Modifications, Request for Information, Proposed 

Change Orders, and Claims Process 

8. Payments and Completion 

9. Tests and Inspections, Substantial and Final 

Completion, Uncovering, Correction of Work, 

and Guaranty Period 

10. Insurance and Bonds 

11. Miscellaneous Provisions 

12. Termination or Suspension of the Contract 

 

1. GENERAL PROVISIONS. 

1.1 Basic Definitions. 

<Adverse Weather=:  Weather conditions that are seasonably abnormal and could not reasonably have been 

anticipated. 

<A/E=: Generally, the licensed architect (or architecture firm) or engineer (or engineering firm) for the Project. 

For Contracts where the design professional is an interior designer, landscape subconsultant or other design 

professional, <A/E= will be deemed to refer to that design professional. If the type of design professional is not 

subject to professional licensure requirements, the professional must meet the prevailing standards in the State 

in which the Project is located for the applicable practice. When Intermountain elects not to engage an A/E for a 

Project, Intermountain will be considered the A/E for the Project. 

<A/E’s Agreement=: Unless the context requires otherwise, the agreement executed by A/E and Intermountain 

for the Project. 

<Addenda=: Written or graphic instruments issued before the opening of Bids, which clarify, correct or change 

the bidding documents or the Contract Documents. 

<ASI=: A Supplemental Instruction issued by A/E to Contractor, which may result in clarifications or minor 

changes in the Work, but which does not affect the Contract Time or the Contract Sum. 

<Bid=: The offer of the bidder submitted on the prescribed form setting forth the proposed stipulated sum for 

the Work to be performed. 

<Bonds=: The bid bond, payment and performance bonds, and other instruments of security. 

<Change Order=: A written instrument signed by Intermountain and Contractor, stating their agreement for 

changes to the Contract as specified on the required Intermountain change order form. 

<Claim=: A dispute, demand, assertion or other matter arising in connection with the Contract or the Project 
submitted by Contractor or a Subcontractor at any tier in accordance with these General Conditions. A 

requested amendment, requested Change Order, or a Construction Change Directive (CCD) is not a Claim unless 

agreement cannot be reached in accordance with the procedures in these General Conditions. 

 <Construction Change Directive= or <CCD=: A written order signed by Intermountain, directing a change in the 
Work, and stating a proposed basis for adjustment, if any, in the Contract Sum or Contract Time, or both. 

Intermountain may by Construction Change Directive, without invalidating the Contract, order changes in the 

Work within the general scope of the Contract consisting of additions, deletions or other revisions; even if it may 

impact the Contract Sum and Contract Time. 

<Contract=: The Contract Documents form the Contract for Construction.  

<Contract Documents=: The documents identified as such in the Contractor9s Agreement. 
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<Contract Sum=: The amount stated in the Contractor9s Agreement payable by Intermountain to Contractor for 
performance of the Work under the Contract Documents. 

<Contract Time=: The Contract Time means the period of time for Contractor9s Substantial Completion of the 
Work to be established as set forth in the Contractor9s Agreement. 

<Contractor=:  The person or entity identified as the <Contractor= in the Contractor9s Agreement.  

<Contractor’s Agreement=: The <Contractor9s Agreement= means the Construction Manager/General Contractor 
Agreement or the General Contractor Agreement for a Stipulated Sum, as applicable, executed by Contractor 

and Intermountain for the Project. 

<Contractor’s Direct Costs=:  Actual costs incurred by the Contractor for labor, materials, equipment, insurance, 

bonds, Subcontractors and on-site supervision.  They do not include labor costs for project managers or other 

off-site administration.  

<Day= or <Days=: Calendar day unless otherwise specified. 

<Defective=: Work that does not conform to the Contract Documents or does not meet the requirements of any 
inspection, referenced standard, code, test or approval referred to in the Contract Documents or by applicable 

law, or has been damaged. 

<Director=: Intermountain9s Executive Director of Design & Construction unless the context requires otherwise. 
Director may include a designee selected by the Director for a specific function. 

<Drawings=: The construction drawings identified in the Contractor9s Agreement. 

<Intermountain=: IHC Health Services, Inc., operating through its Department of Facility Design and 

Construction. Unless the context requires otherwise, Intermountain is the <Owner= as that term is commonly 
referred to in the construction industry. 

<Intermountain Representative= or <Owner’s Representative=: The person identified as such in the Contract 
Documents.  

<Inspection= (or any derivative): A review of the Project, including but not limited to a visual review of the Work 

to ascertain if the Work is in accordance with the Contract Documents, including all applicable building codes 

and construction standards. 

<Invitation to Bid=: Intermountain9s solicitation or request to a contractor to provide a Bid. 

<Modification=: (1) Change Order, (2) Construction Change Directive, or (3) ASI.  

<Notice to Proceed=: A document prepared by Intermountain authorizing Contractor to commence Work on the 

Project. It is deemed issued upon delivery to Contractor or upon being sent by Intermountain to the address for 

Contractor9s specified in the Bid or Proposal. 

<Partial Use=: Placing a portion of the Work in service for the purpose for which it is intended (or a related 
purpose) before reaching Substantial Completion for all the Work. Partial Use does not constitute <substantial 
completion.= 

<Product Data=: Illustrations, standard schedules, performance charts, instructions, brochures, diagrams and 
other information furnished by Contractor to illustrate materials or equipment for some portion of the Work. 

<Project=: Generally identified and defined in the Contractor9s Agreement and Contract Documents. It includes 
all of the Work to be performed under the Contract Documents. 

<Project Manual= (for construction): The volume of assembled Specifications for the Work, which may include 

the bidding/proposal requirements, sample forms, and General or Supplementary Conditions of the Contract. 
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<Proposal=: A/E9s or Contractor9s response to Intermountain9s Request for Proposal. 

<Proposal Request= or <PR=: A written request submitted to Contractor for a proposal to resolve an issue as part 

of the Change Order or Contract Modification process. 

<Proposed Change Order= or <PCO=: An informal request by Contractor to Intermountain Representative to 

commence the Contract Modification Process. It will not be considered a <Claim.= The PCO may be related to 
any potential or actual delay, disruption, unforeseen condition or materials or any other matter for which 

Contractor intends to seek additional monies or time. 

<Request for Information= or <RFI=: A request by Contractor to A/E for information, direction or clarification 

regarding the Contract Documents, plans or specifications. 

<Request for Proposal= or <RFP=: Intermountain9s solicitation for Contractor Proposals. 

<Sales Tax= and/or <Use Tax=: Unless the context requires otherwise, the sales tax or use tax collected or to be 
collected by any Federal or State Tax Commission as well as by any special district, local government or political 

subdivision.  

<Samples=: Physical examples, which illustrate materials, equipment or workmanship and establish standards by 

which the Work will be judged. 

<Shop Drawings=: Drawings, diagrams, schedules and other data specially prepared for the Work by Contractor 

or a Subcontractor, Sub-subcontractor, manufacturer, supplier or distributor to illustrate some portion of the 

Work. 

<Specifications=: The portion of the Contract Documents consisting of the written requirements for materials, 

equipment, construction systems, standards, installation and workmanship for the Work, and for performance 

of related systems and services. 

<Subcontractor=: Any person or entity that has a direct contract with Contractor, including any trade contractor 

or specialty contractor, and/or with any other Subcontractor at any tier to provide labor or materials for the 

Work. 

<Subcontractor’s Direct Costs=:  Actual costs incurred by a Subcontractor for labor, materials, equipment, 

insurance, bonds, lower-tier Subcontractors and supervision.   

<Substantial Completion=: Completion of the Work or designated portion thereof in accordance with the 

Contract Documents to a point sufficient to allow Intermountain to occupy and use the Work for its intended 

purposes, including without limitation all systems shall be fully functional and operate as designed, and the A/E9s 
certification that Contractor has achieved Substantial Completion of the Work.  The date of Substantial 

Completion is the date certified as such by the A/E in accordance with the Contract Documents.  

<Work=: All labor, materials, tools, equipment, construction and services required by the Contract Documents. 

1.2 Correlation and Intent of Contract Documents. 

1.2.1 The intent of the Contract Documents is to require Contractor to provide all labor, materials, 

equipment, construction, and services necessary for the proper execution and completion of the 

Work. The Contract Documents are complementary and what is required by any one will be as 

binding as if required by all. Contractor will perform the Work in accordance with the requirements 

expressly set forth in or reasonably inferable from the Contract Documents. 

1.2.2 The organization of the Contract Documents is not intended to control Contractor in dividing the 

Work among Subcontractors or to establish the extent of the Work to be performed by any trade. 

1.2.3 Words used in the Contract Documents that have well known technical or trade meanings are used 

therein in accordance with such recognized meanings. 
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1.2.4 In the interest of brevity, the Contract Documents may omit modifying words such as "all" and "any" 

and articles such as "the" and "an," but the fact that a modifier or an article is absent from one 

statement and appears in another is not intended to affect the interpretation of either statement. 

1.3 Ownership and Use of Contract Documents. The Drawings, the Project Manual, and copies thereof are the 

property of Intermountain. Contractor will not use these documents on any other project. Contractor may 

retain one copy of the Drawings and the Project Manual as a contract record set and will return or destroy 

all remaining copies following final completion of the Work. 

1.4 Public Statements Regarding Project. Contractor will not make any statements or provide any information 

to the media about the Project without the prior written consent of Intermountain. If Contractor receives 

any requests for information from media, Contractor will refer such requests to Intermountain. 

1.5 Ownership and Use of Renderings and Photographs. Renderings representing the Work are the property of 

Intermountain. All photographs of the Work, whether taken during performance of the Work or at 

completion, are the property of Intermountain. Intermountain reserves all rights including copyrights to 

renderings and photographs of the Work. No renderings or photographs will be used or distributed without 

written consent of Intermountain. 

1.6 Confidentiality / Property Rights. 

1.6.1 All Drawings, Specifications and other documents prepared by A/E are and will remain the property 

of Intermountain, and Intermountain will retain all common law, statutory and other reserved rights 

with respect thereto. These documents were prepared and are intended for use as an integrated set 

for the Project which is the subject of the Contractor9s Agreement and constitute works made for 
hire. Contractor will not modify or use Contract Documents on any other project without the prior 

written consent of Intermountain. Intermountain may withhold its consent in its absolute discretion. 

Any non-permissive use or modification, by Contractor, Contractor9s Subcontractors at any tier or 
anyone for whose acts Contractor is liable, will be at Contractor9s sole risk. Contractor will hold 

harmless and indemnify Intermountain from and against any and all claims, actions, suits, costs, 

damages, loss, expenses and attorney fees arising out of such non-permissive use or modification by 

Contractor. Contractor and Subcontractors are granted a limited license to use and reproduce 

applicable portions of the Drawings, Specifications and other documents prepared by A/E or 

Intermountain appropriate to and for use in the execution of their Work under the Contract 

Documents. All copies made under this license will bear the statutory copyright notice, if any, shown 

on the Drawings, Specifications and other documents prepared by A/E or Intermountain. Submittals 

or distributions necessary to meet official regulatory requirements or for other purposes relating to 

completion of the Project are not to be construed as a publication in derogation of Intermountain9s 
copyright or other reserved rights. 

1.6.2 In addition, Contractor will ensure that Contractor, Subcontractors, and the employees, agents and 

representatives of Contractor and its Subcontractors maintain in strict confidence, and will use and 

disclose only as authorized by Intermountain all Confidential Information of Intermountain that 

Contractor receives in connection with the performance of the Contract. Notwithstanding the 

foregoing, Contractor may use and disclose any information to the extent required by an order of any 

court or authority having jurisdiction, but only after it has notified Intermountain and Intermountain 

has had an opportunity to obtain reasonable protection for such information in connection with such 

disclosure. For purposes of the Contract, <Confidential Information= means: 

1.6.3 The name or address of any affiliate, customer or contractor of Intermountain or any information 

concerning the transactions of any such person with Intermountain; 

1.6.4 Any information relating to contracts, agreements, business plans, budgets or other financial 

information of Intermountain to the extent such information has not been made available to the 

public by Intermountain; and 
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1.6.5 Any other information that is marked or noted as confidential by Intermountain at the time of its 

disclosure. 

1.7 Comply with Intellectual Property Rights of Others. Contractor represents and warrants that no Work (with 

its means, methods, goods, and services attendant thereto), provided to Intermountain will infringe or 

violate any right of any third party and that Intermountain may use and exploit such Work, means, methods, 

goods, and services without liability or obligation to any person or entity (specifically and without limitation, 

such Work, means, methods, goods, and services will not violate rights under any patent, copyright, 

trademark, or other intellectual property right or application for the same). 

2. INTERMOUNTAIN. 

2.1 Information and Services Required of Intermountain. 

2.1.1 Intermountain Representative. Intermountain will designate an Intermountain Representative 

authorized to act in Intermountain9s behalf with respect to the Project. Intermountain or such 

authorized representative will furnish to Contractor information or services Intermountain is required 

to furnish under the Contract Documents within a reasonable time in order to avoid a delay in the 

orderly and sequential progress of the Work. 

2.1.2 Specialists and Inspectors. Intermountain reserves the right (but without obligation to provide 

building inspection services. This may include 8routine9 and 8special9 inspections. Intermountain may 

assign an inspector or specialist to note deviations from, or necessary adjustments to, the Contract 

Documents or to report deficiencies or defects in the Work. The inspector or specialist9s activities in 
no way relieve Contractor of the responsibilities set forth in the Contract Documents.  

2.1.3 Inspections. Intermountain and its representatives will have the right to inspect any portion of the 

Work wherever located at any time.  

2.1.4 Surveys and Legal Description. Intermountain will furnish surveys describing the property lines and 

benchmarks for grading. Contractor will review this information, including the surveys and any 

provided geotechnical studies, and compare such information with observable physical conditions 

and the Contract Documents. 

2.1.5 Prompt Information and Services. Upon receipt of a written request from Contractor, Intermountain 

will furnish information or services under Intermountain9s control with reasonable promptness to 
avoid delay in the orderly progress of the Work. 

2.1.6 Copies of Drawings and Project Manuals (for Construction). Unless otherwise provided in the 

Contract Documents, Contractor will be furnished electronic copies of Drawings and Project Manuals 

for Contractor9s use in connection with the execution of the Work for the Project. Contractor will be 

responsible for making any further needed copies of the Construction Documents, subject to the 

copyright requirements. 

2.2 Construction by Intermountain or By Separate Contractors. 

2.2.1 Intermountain9s Right to Perform Construction and to Award Separate Contracts. 

a. In General. Intermountain reserves the right to perform construction or operations related to the 

Project with Intermountain9s own forces, and to award separate contracts related to the Project 
or other construction or operations on the site. 

b. Coordination and Revisions. Intermountain will provide for coordination of the activities of 

Intermountain9s own forces and of each separate contractor with the Work of Contractor, who 
will cooperate with them. Contractor will promptly notify in writing if any such independent 

action will in any way compromise Contractor9s ability to meet Contractor9s responsibilities 
under the Contract. Contractor will participate with other separate contractors and 

Intermountain in reviewing their construction schedules when directed to do so. Contractor will 

make any revisions to the construction schedule and Contract Sum deemed necessary after a 
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joint review and agreement by Intermountain. The construction schedules will then constitute 

the schedules to be used by Contractor, separate contractors and Intermountain until 

subsequently revised. 

2.2.2 Mutual Responsibility. 

a. Contractor Coordination. Contractor will afford Intermountain and separate contractor(s) a 

reasonable opportunity for delivery and storage of their materials and equipment and 

performance of their activities and will connect and coordinate Contractor9s construction and 
operations with theirs where applicable. 

b. Reporting Problems to Intermountain. If part of Contractor9s Work depends on work by 
Intermountain or a separate contractor, Contractor will, before proceeding with that portion of 

the Work, inspect and promptly report in writing to Intermountain apparent discrepancies or 

defects in workmanship that would render it unsuitable for proper execution, performance, or 

results. Failure of Contractor to so inspect and make this report will constitute an acceptance and 

acknowledgment that Intermountain9s or separate contractors completed or partially completed 
construction is fit and proper to receive Contractor9s Work, except as to defects in workmanship 

not then reasonably discoverable. 

c. Costs. Costs caused by delays or by improperly timed activities or Defective construction will be 

borne by the responsible party in accordance with the procedures and provisions of the Contract 

Documents. 

d. Contractor Remedial Work. Contractor will promptly remedy damage caused by Contractor or 

any Subcontractor to completed or partially completed work of Intermountain or of separate 

contractors or to the property of Intermountain or separate contractors and subcontractors. 

e. Intermountain's Right to Clean Up. If a dispute arises among Contractor and separate contractors 

as to the responsibility under their separate contracts for maintaining the Project free from 

waste materials and rubbish, Intermountain may clean the Project, allocate the cost among those 

responsible as Intermountain and A/E determine to be just, and withhold such cost from any 

amounts due or to become due to Contractor. 

3. A/E. 

3.1 A/E’s Administration of the Contract. 

3.1.1 In General. A/E assists Intermountain with the administration of the Contract as described in the 

Contract Documents.  

3.1.2 Site Visits. Site visits or inspections by A/E, Intermountain or any Intermountain representative will in 

no way limit or affect Contractor9s responsibility to comply with all the requirements and the overall 
design concept of the Contract Documents as well as all applicable laws, statutes, ordinances, 

resolutions, codes, rules, regulations, orders and decrees. A/E will promptly submit to Intermountain 

a written report subsequent to each site visit. 

3.1.3 Communications Facilitating Contract Administration. Except as authorized by Intermountain or as 

otherwise provided in the Contract Documents, including these General Conditions, A/E and 

Contractor will communicate through the Intermountain Representative on issues regarding the 

timing of the Work, cost of the Work, and scope of the Work. Contractor will comply with 

communication policies agreed upon at any pre-construction meeting with Intermountain. 

Communications by and with A/E sub-consultants will be through A/E. Communications by and with 

Subcontractors will be through Contractor. Communications by and with separate contractors will be 

through Intermountain. 

3.1.4 A/E May Reject Work, Order Inspection, Tests. A/E will have the authority to reject Work which, 

based upon A/E9s knowledge or what may be reasonably inferred from A/E9s site observations and 
review of data, does not conform to the Contract Documents or is damaged or rendered unsuitable. 
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Whenever A/E considers it necessary or advisable for implementation of the intent of the Contract 

Documents, A/E will have the authority to require additional inspections or testing of the Work in 

accordance with the provisions of the Contract Documents, whether or not such Work is fabricated, 

installed or completed. However, neither this authority of A/E nor a decision made in good faith 

either to exercise or not to exercise such authority will give rise to a duty or responsibility of A/E to 

Contractor, Subcontractors, their agents or employees or other persons performing portions of the 

Work, including separate contractors.  

3.1.5 A/E Review Contractor9s Submittals. 

a. Contractor will submit shop drawings, product data, and samples and other submittals required 

by the Contract Documents to A/E as required by the approved submittal schedule. 

b. A/E will review and approve or take other appropriate action upon Contractor9s submittals such 
as Shop Drawings, Product Data and Samples, but only for the purpose of checking for 

conformance with the information and design concepts expressed in the Contract Documents. 

A/E action taken on a submittal will not constitute a Modification of the Contract. 

c. A/E9s action will be taken no later than fifteen (15) Days following A/E9s receipt of the submittal, 
unless agreed to otherwise by Contractor and Intermountain. 

d. Review of such submittals is not conducted for the purpose of determining the accuracy and 

completeness of other details such as dimensions and quantities or for substantiating 

instructions for installation or performance of equipment or systems, all of which remain the 

responsibility of Contractor as required by the Contract Documents. 

e. A/E9s review of Contractor9s submittals will not relieve Contractor of the obligations under the 
Contract Documents. 

f. A/E9s review will not constitute approval of safety precautions or, unless otherwise specifically 
stated by A/E, of any construction means, methods, techniques, sequences or procedures. 

g. A/E9s approval of a specific item will not indicate approval of an assembly of which the item is a 
component. 

h. When professional certification of performance characteristics of materials, systems or 

equipment is required by the Contract Documents, A/E will be entitled to rely upon such 

certifications to establish that the materials systems or equipment will meet the performance 

criteria required by the Contract Documents. 

3.2 Ownership and Use of A/E’s Drawings, Specifications and Other Documents. All Drawings, Specifications 

and other documents prepared by A/E are and will remain the property of Intermountain, and 

Intermountain will retain all common law, statutory and other reserved rights with respect thereto. These 

documents were prepared and are intended for use as an integrated set for the Project which is the subject 

of the Contractor9s Agreement and constitute works made for hire. Contractor will not modify or use 

Contract Documents on any other project without the prior written consent of Intermountain. 

Intermountain may withhold its consent in its absolute discretion. Any non-permissive use or modification, 

by Contractor, Contractor9s Subcontractors at any tier or anyone for whose acts Contractor is liable, will be 

at Contractor9s sole risk. Contractor will hold harmless and indemnify Intermountain from and against any 

and all claims, actions, suits, costs, damages, loss, expenses and attorney fees arising out of such non-

permissive use or modification by Contractor. Contractor and Subcontractors are granted a limited license 

to use and reproduce applicable portions of the Drawings, Specifications and other documents prepared by 

A/E or Intermountain appropriate to and for use in the execution of their Work under the Contract 

Documents. All copies made under this license will bear the statutory copyright notice, if any, shown on the 

Drawings, Specifications and other documents prepared by A/E or Intermountain. Submittals or 

distributions necessary to meet official regulatory requirements or for other purposes relating to 

completion of the Project are not to be construed as a publication in derogation of Intermountain9s 
copyright or other reserved rights. 
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4. CONTRACTOR. Contractor9s duties include the professional services of a business, administrative and 

management consultant to Intermountain; including all budget, scheduling, quality, safety and all other 

services related to assuring compliance with the Contract Documents.  

4.1 Review of Contract Documents and Field Conditions by Contractor. By executing the Contractor9s 
Agreement, Contractor represents that it has visited the Project site, familiarized itself with the local 

conditions under which the Work is to be performed, and correlated its own observations with the 

requirements of the Contract Documents. 

4.1.1 Reviewing Contract Documents, Information, Reporting Errors, Inconsistencies or Omissions.  

a. Contractor will carefully study and compare the Contract Documents with each other and with 

information available relating to the Project or furnished by Intermountain before commencing 

and during performance of each portion of the Work and will at once report to Intermountain 

and A/E any errors, inconsistencies or omissions it discovers. If Contractor performs any 

construction activity without such notice to Intermountain and A/E and before the resolution of 

the error, inconsistency or omission, Contractor will assume responsibility for such performance 

and will bear the attributable costs for correction. 

b. Contractor will give Intermountain and/or A/E notice of any additional drawings, specifications, 

or instructions required to define the Work in greater detail, or to permit the proper progress of 

the Work, sufficiently in advance of the need for information so as not to delay the Work. 

c. It is not Contractor's responsibility to ascertain that the Contract Documents are in accordance 

with requirements of applicable laws, statutes, ordinances, building codes, rules and regulations. 

However, if Contractor observes that portions of the Contract Documents are at variance with 

those requirements, Contractor will immediately notify Intermountain and/or A/E in writing. 

Contractor will not proceed unless Intermountain and/or A/E effects Modifications to the 

Contract Documents required for compliance with such requirements. Contractor will be fully 

responsible for any work knowingly performed contrary to such requirements and will fully 

indemnify Intermountain against loss and bear all costs and penalties arising therefrom. 

4.1.2 Field Conditions.  

a. Contractor will take field measurements and verify field conditions and will carefully compare 

such field measurements and conditions and other information known to Contractor, or 

information which a Contractor of ordinary skill and expertise for the type of Work involved 

would have known, before commencing activities. Errors, inconsistencies or omissions 

discovered will be reported to Intermountain and A/E at once. If Contractor performs any 

construction activity without such notice to Intermountain and A/E and before the resolution of 

the error, inconsistency or omission, Contractor will not be entitled to any compensation for 

additional costs attributable to correction or otherwise to Contractor resulting from field 

measurements or conditions different from those anticipated by Contractor which would have 

been avoided had Contractor taken field measurements and verified field conditions before 

ordering the materials or commencing construction activities. 

b. If site conditions indicated in the Contract Documents or other information provided by 

Intermountain or A/E to Contractor differ materially from those Contractor encounters in 

performance of the Work, Contractor will immediately notify Intermountain and/or A/E in 

writing of such differing site conditions. 

4.1.3 Perform in Accordance with Contract Documents and Submittals. Contractor will perform the Work in 

accordance with the Contract Documents and submittals approved in accordance with the Contract 

Documents. Should Contractor or any of its Subcontractors become aware of any question regarding 

the meaning or intent of any part of the Contract Documents before commencing that portion of the 

Work about which there is a question, Contractor will request an interpretation or clarification from 

Intermountain and/or A/E before proceeding. Contractor proceeds at its own risk if it proceeds with 
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the Work without first making such a request and receiving an interpretation or clarification from 

Intermountain and/or A/E. 

4.1.4 Performance to Produce the Complete System and Intended Results. Performance by Contractor will 

be required to the extent consistent with the Contract Documents and reasonably inferable from the 

Contract Documents as being necessary to allow the system to function within its intended use. 

4.1.5 Intent and Hierarchy. The Contract Documents should be read as a whole and wherever possible, the 

provisions should be construed in order that all provisions are operable. The intent of the Contract 

Documents is to include all items necessary for the proper execution and completion of the Work by 

Contractor. The Contract Documents are complimentary, and what is required by one Document or 

provisions thereof will be as binding as if required by all the Documents or provisions thereof. In case 

of an irreconcilable conflict between provisions within a Contract Document or between Contract 

Documents, the following priorities will govern as listed below: 

a. A particular Modification will govern over all Contract Document provisions or Modifications 

issued before this particular Modification. 

b. A particular Addendum will govern over all other Contract Document provisions issued before 

this particular Addendum. Subsequent Addenda will govern over all prior Addenda. 

c. The Supplementary Conditions will govern over the General Conditions. 

d. The Agreement and these General Conditions will govern over all other Contract Documents 

except for the Supplementary Conditions, Addenda, Modifications. 

e. The drawings and specifications will not govern over any of the documents listed above. The 

specifications take precedence over the drawings. 

f. Within the Drawings, larger scale drawings take precedence over smaller scale drawings, figured 

dimensions over scaled dimensions, and noted materials over graphic indications. 

g. In case of a conflict or ambiguity within the same level of hierarchy of described documents, 

Intermountain reserves the right to select the most stringent requirement unless the 

preponderance of the contract indicates the less stringent requirement. 

4.1.6 Dividing Work and Contractor Representation. Organization of the specifications into divisions, 

sections and articles, and arrangement of Drawings, will not control Contractor in dividing the Work 

among Subcontractors or in establishing the extent of Work to be performed by any trade. Contractor 

represents that the Subcontractors, Sub-subcontractors, manufacturers and suppliers engaged or to 

be engaged by it are and will be familiar with the requirements for performance by them of their 

obligations. Where the Contract Documents require Contractor to provide professional services for 

architecture or engineering, Contractor will cause such services to be performed by appropriately 

licensed professionals. 

4.1.7 Planning and Priority. Contractor will plan and schedule its work to facilitate the Project and will 

maintain a work schedule to place proper priority to sequence work to complete the project timely. 

4.1.8 Prior to Contractor taking control over any area in any existing facility or on any project site, 

Contractor will provide prior written notice to Intermountain with sufficient time (no less than 30 

Days) to allow Intermountain9s Asset Recovery Team to remove, secure, and otherwise address 

existing materials, furniture, fixtures, equipment, and other assets located thereon. 

4.2  Supervision and Construction Procedures. 

4.2.1 Supervision and Control.  

a. Contractor will utilize its best skill, efforts, and judgment to provide efficient business 

administration and supervision, to furnish at all times an adequate supply of workers and 

materials, and to perform the Work in an expeditious and economical manner consistent with 
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the interests of Intermountain. 

b. Contractor will supervise and direct the Work. Contractor will be solely responsible for all 

construction means, methods, techniques, sequences and procedures and for coordinating all 

portions of the Work.  

c. All loss, damage, liability, or cost of correcting Defective work arising from the use of any 

construction means, methods, techniques, sequences or procedures will be borne by Contractor, 

notwithstanding that such construction means, methods, techniques, sequences or procedures 

are referred to, indicated or implied by the Contract Documents, unless Contractor has given 

timely notice to Intermountain and A/E in writing that such means, methods, techniques, 

sequences or procedures are not safe or suitable, and Intermountain has then instructed 

Contractor in writing to proceed at Intermountain9s risk.  

4.2.2 Responsibility. Contractor will be responsible to Intermountain for acts and omissions of Contractor9s 
employees, Subcontractors, and their agents and employees, and other persons performing portions 

of the Work under a contract with Contractor or on behalf of Contractor. 

4.2.3 Not Relieved of Obligations. Contractor will not be relieved of obligations to perform the Work in 

accordance with the Contract Documents either by activities or duties of Intermountain or its agents 

in Intermountain9s administration of the Contract, or by tests, inspections or approvals by 
Intermountain, A/E, or their consultants, or as required or performed by persons other than 

Contractor or for those that Contractor is liable. 

4.2.4 Inspections and Approvals. 

a. Contractor is responsible for requesting inspections for various stages and portions of the Work 

required under the Contract Documents in a timely manner.  

b. Contractor will be responsible for inspection of portions of the Work already completed to determine 

that such portions are in proper condition to receive subsequent portions of the Work. 

c. If any of the Work is required to be inspected or approved by the terms of the Contract Documents 

by any public authority, Contractor will timely request such inspection or approval to be performed in 

accordance with Article 9. Except as provided in Article 9, work will not proceed without any required 

inspection and the associated authorization to proceed. Contractor will promptly notify 

Intermountain if the inspector fails to appear at the site. 

4.3  Labor and Materials. 

4.3.1 Payment by Contractor. Except to the extent it is otherwise stated in the Contract Documents, 

Contractor will provide and pay for labor, materials, equipment, tools, construction equipment and 

machinery, water, heat, utilities, transportation, and other facilities, supplies, consumables and 

services necessary for the proper execution and completion of the Work, whether temporary or 

permanent and whether or not incorporated or to be incorporated in the Work. 

4.3.2 Discipline and Competence. Contractor will enforce strict discipline and good order among 

Contractor9s employees, Subcontractors, agents, representatives and other persons performing 
under the Contract Documents. Contractor will not permit employment of unfit persons or persons 

not skilled in tasks assigned to them. 

4.3.3 Phased Construction / Accommodations for Facilities to Stay Operational. Contractor and all 

Subcontractors will direct and perform the Work, phase and coordinate all construction and related 

activities and timing, in a manner to preserve ongoing patient care and safety to all and to 

accommodate in every instance Intermountain9s ongoing business operations such that facilities stay 

fully functioning and operational at all times. 

4.4 Taxes and Other Payments to Government. Intermountain will pay all taxes and assessments on the real 

property comprising the Project site. Contractor will pay all applicable sales, consumer, use, payroll, workers 
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compensation, unemployment, old age pension, surtax, and employment-related and similar taxes related 

to performance of the Work or portions thereof provided by Contractor which are legally enacted when bids 

are received or negotiations concluded, whether or not yet effective or merely scheduled to go into effect, 

and will comply with the laws and regulations regarding the payment of Sales and/or Use Tax and any 

applicable exemptions.  

4.5 Permits, Fees, Notices, Labor and Materials. 

4.5.1 Permits and Fees.  

a. Intermountain will obtain and pay for all zoning and use permits and permanent easements 

necessary for completion of the Work. 

b. Contractor will obtain and pay for the building permit, and all other permits, governmental fees, 

licenses and inspections necessary for the proper execution and completion of the Work.   

c. Contractor will secure any certificates of inspection and of occupancy required by authorities 

having jurisdiction over the Work. Contractor will deliver these certificates to A/E before issuance 

of the Certificate of Substantial Completion by A/E. 

4.5.2 Compliance with Law, Public Authorities, Notices. Contractor will comply with all applicable federal, 

state and local laws, statutes, ordinances, resolutions, rules, regulations, codes, and lawful orders of 

public authorities. 

4.5.3 Correlation of Contract Documents and Enactments.  

a. It is not Contractor9s responsibility to ascertain that the Contract Documents are in accordance 
with applicable laws, statutes, ordinances, resolutions, building codes, and rules and regulations. 

Notwithstanding this, if Contractor observes, or if such is readily observable to a Contractor of 

ordinary skill and expertise for the type of Work involved, that a portion of the Contract 

Documents is at variance therewith, Contractor will promptly notify A/E and Intermountain in 

writing, and necessary changes will be accomplished by appropriate Modification. 

b. Contractor will coordinate and supervise the work performed by Subcontractors so that the 

Work is carried out without conflict between trades and so that no trade, at any time, causes 

delay to the general progress of the Work. Contractor and all Subcontractors will at all times 

afford each trade, any separate contractor, or Intermountain, reasonable opportunity for the 

installation of Work and the storage of materials. 

c. Contractor is fully responsible for the Project and all materials and work connected therewith 

until Intermountain has accepted the Work in writing. Contractor will replace or repair at its own 

expense any materials or work damaged or stolen, regardless of whether it has received 

payment for such work or materials from Intermountain. 

d. Contractor will remedy all damage or loss to any property caused in whole or in part by 

Contractor, any Subcontractor, or by anyone for whose acts any of them may be liable. 

e. Intermountain may elect to purchase materials required for the Work. In that event, Contractor 

will comply with the procedures set forth in the Contract Documents relating to such materials. 

4.5.4 Failure to Give Notice. If Contractor, or any Subcontractor thereof performs Work without complying 

with the requirements of this Article 4.5 hereinabove, Contractor will assume appropriate 

responsibility for such Work and will bear the appropriate amount of the attributable costs. 

4.5.5 Intermountain-Purchased Materials and Equipment.   

a. In addition to Contractor9s other obligations with respect to separate Intermountain provided 

work or materials, Contractor9s obligations and duties with respect to Intermountain-purchased 

materials, equipment, and work include:  
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(i) Scheduling:  The Contractor shall furnish Intermountain with a schedule of dates on which 

the Contractor requires delivery of Intermountain-purchased materials. Intermountain will 

arrange for the materials to be delivered to the construction site or picked up by Contractor 

on or before the specified dates. If delivery or pick up dates are changed, rescheduled, or 

otherwise varied from the original schedule, the Contractor shall notify Intermountain in 

writing of delivery or pick up date rescheduling and the Contractor shall coordinate the 

delivery or pick up of the Intermountain-purchased materials or equipment directly with the 

supplier. 

(ii) Equipment / Vehicles:  If Intermountain buys equipment or vehicles for Contractor9s use on 
the Project, Contractor will (in addition to all other obligations herein relative to such 

equipment or vehicles) be fully and solely responsible for such equipment and vehicles as 

well as the use and use consequences thereof for any and all purposes (including without 

limitation to protect, secure, inspect, upkeep and make repairs, and insure such equipment 

and vehicles as well as to monitor, guide, direct, oversee, protect, and control the use and 

use consequences of such equipment and vehicles) until completion of the Project and 

Contractor9s return of such equipment and/or vehicles to Intermountain. 

(iii) Pre-Installation Inspection:  The Contractor shall be responsible for receiving, inspecting and 

storing all Intermountain- purchased materials and equipment until the materials or 

equipment are needed for installation or use by the Contractor. Regardless of any inspection 

performed by Intermountain of the Intermountain-purchased materials or equipment, the 

Contractor shall be responsible for inspecting the Intermountain-purchased materials and 

equipment to determine suitability, quality and conformance with specifications before 

installation or use or at such other times as the Contractor may desire in order to avoid 

interruptions and delays in the progress of the Project. The Contractor shall reject any 

material which does not meet specifications or which appears to have any defect which may 

make the material unsuitable for use in the Project. The Contractor shall notify 

Intermountain and the manufacturer or supplier of all defects and assist Intermountain in 

arranging for the repair, replacement or correction of the defective condition. The 

Contractor shall not be entitled to an extension of any deadline or completion date which 

results from failure to discover defects which the Contractor should have discovered through 

an inspection. 

(iv) Defective Materials:  The Contractor acknowledges that use of improper or defective 

material may result in costs and damages to Intermountain in excess of the value of the 

materials; that after use in the Project it may be difficult or impossible to inspect the 

material to determine the cause of any failure; and that in the event of the failure of 

material there may be a question as to the cause of the failure. Because the Contractor's 

employees will be the last to handle and inspect material prior to incorporation into the 

Project, the Contractor will be liable to Intermountain for damages resulting from failure of 

Intermountain- purchased materials during the Contractor's warranty period specified 

herein from any cause whatsoever unless the Contractor provides clear and convincing proof 

that (1) the entire loss from a failure is covered by a valid manufacturer's or supplier's 

warranty, or (2) the Contractor could not have prevented the failure by complying with the 

requirements of this Section concerning Intermountain-purchased materials. 

(v) Claims:  The Contractor agrees to assist Intermountain to present claims to manufacturers 

and suppliers for defects in Intermountain-purchased materials. Where there is any question 

as to the division of liability between the Contractor and a manufacturer or vendor, the 

Contractor shall provide all relevant information in the Contractor's possession which may 

aid Intermountain in determining the division of responsibility. Intermountain shall have final 

approval of any proposed adjustment or settlement of warranty claims. 
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(vi) Implied Warranties:  The benefit of contractual and implied warranties with respect to 

Intermountain-purchased materials and equipment shall run to Intermountain and not to the 

Contractor. 

(vii) Unloading:  Except as otherwise provided herein, the Contractor shall be responsible for 

unloading all Intermountain- purchased materials and equipment and for verifying delivery 

amounts to Intermountain. 

(viii) Custody and Security:  The Contractor shall secure and protect Intermountain-purchased 

materials and equipment from loss, deterioration, damage, theft, vandalism or destruction.  

If any Intermountain-purchased materials or equipment are damaged, stolen, or lost, 

Contractor will timely replace such at Contractor9s sole cost and expense.  In such event, 

Contractor will not be entitled to any modification in Contract Time or Contract Sum. 

(ix) Reports:  At Intermountain's request, the Contractor shall furnish reports to the 

Intermountain Representative demonstrating the Contractor's compliance with this Section. 

(x) Retained Ownership:  All materials and equipment purchased by Intermountain which 

remain after completion of the Project shall be the property of Intermountain. If 

Intermountain does not wish to retain or dispose of surplus Intermountain-purchased 

materials or equipment, the Contractor shall remove and dispose of them. 

b. None of the foregoing duties of the Contractor with respect to Intermountain-purchased 

materials shall prevent Intermountain from exercising any prerogative of ownership of the 

materials or equipment.  

4.6 Superintendent. Contractor will employ a competent superintendent and necessary assistants who will be 

in attendance at the Project site at all times during performance of the Work. The superintendent will 

represent Contractor, and communications given to the superintendent will be as binding as if given to 

Contractor. Important communications will be confirmed in writing. Other communications will be similarly 

confirmed on written request in each case. 

4.7 Time and Contractor’s Construction Schedules. 

4.7.1 Progress and Completion. 

a. Time Is of The Essence; Complete Within Contract Time. Time is of the essence. By executing the 

Contractor9s Agreement, Contractor confirms that the Contract Time is adequate to perform the 
Work. Contractor will proceed expeditiously with adequate forces to achieve Substantial 

Completion within the Contract Time. 

b. Notice to Proceed and Insurance. Contractor will not prematurely commence operations on the 

site or elsewhere before the issuance of a Notice to Proceed by Intermountain and in no event 

before the effective date of insurance required by Article 10 to be furnished by Contractor. In 

addition and without limitation of the foregoing, Contractor will not proceed with further Work 

or services after performing preconstruction services until Contractor receives a subsequent 

Notice to Proceed.  

4.7.2 Schedule Preparation. Contractor, promptly after being awarded the Contract, will prepare and 

submit for Intermountain9s and A/E9s review a reasonably detailed CPM schedule for the Work. The 

schedule will indicate the order, sequence, and interdependence of all items known to be necessary 

to complete the Work including construction, procurement, fabrication, and delivery of materials and 

equipment, submittals and approvals of samples, shop drawings, procedures, or other documents. 

Work items of Intermountain, other Contractors, utilities and other third parties that may affect or be 

affected by Contractor will be included. If Intermountain is required, by the Contract Documents, to 

furnish any materials, equipment, or the like, to be incorporated into the Work by Contractor, 

Contractor will submit, with the first schedule submittal, a letter clearly indicating the dates that such 
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items are required at the Project site. The critical path should be identified, including the critical 

paths for interim completion dates and milestones. The CPM schedule will be developed using 

Primavera, MS Project, or Suretrack unless otherwise authorized by Intermountain Representative. 

Contractor9s schedule will be updated at least once per month and submitted with each pay request. 
Contractor will maintain an original baseline schedule and will provide Intermountain monthly 

written reports indicating Contractor9s compliance or noncompliance with the original schedule.  

4.7.3 Initial Contract Time. Unless otherwise specified in the bidding documents, the initial Contract Time is 

the time identified in the Contractor9s Agreement. 

4.7.4 Interim Completion Dates and Milestones. The schedule must include contractually specified interim 

completion dates and milestones. The milestone completion dates indicated are considered essential 

to the satisfactory performance of this Contract and to the coordination of all Work on the Project. 

The milestone dates listed are not intended to be a complete listing of all Work under this Contract or 

of interfaces with other Project contractors. 

4.7.5 Schedule Content Requirements. The schedule will indicate an early completion date for the Project 

that is no later than the Project9s required completion date. The schedule, including all activity 

duration9s will be given in calendar days. The Schedule will also indicate all of the following: 

a. Interfaces with the work of outside contractors (e.g., utilities, power and with any separate 

Contractor); 

b. Description of activity including activity number/numbers; 

c. Estimated duration time for each activity; 

d. Early start, late start, early finish, late finish date, and predecessor/successors including stop-

start relationships with lead and lag time for each activity; 

e. Float time available to each path of activities; 

f. Actual start date for each activity begun; 

g. Actual finish date for each activity completed; 

h. The percentage complete of each activity in progress or completed; 

i. Identification of all critical path activities; 

j. The critical path for the Project, with this path of activities being clearly and easily recognizable 

on the time-scaled network diagram. The path(s) with the least amount of float time must be 

identified. Unless otherwise authorized by Intermountain Representative, no more than 40% of 

all activities may be identified as critical path items. The relationship between non-critical 

activities and activities on the critical path will be clearly shown on the network diagram; 

k. Unless otherwise authorized by Intermountain Representative, all activities on the schedule 

representing construction on the site may not have duration longer than fourteen (14) Days. 

Construction items that require more than fourteen (14) Days to complete must be broken into 

identifiable activities on the schedule with durations less than fourteen (14) Days. The sum of 

these activities represents the total length required to complete that construction item; and 

l. Additional requirements as specified in the Supplemental General Conditions. 

4.7.6 Intermountain9s Right to Take Exceptions. Intermountain reserves the right to take reasonable 

exception to activity duration, activity placement, construction logic or time frame for any element of 

the Work to be scheduled. 
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4.7.7 Float Time. Float time is defined as the amount of time between the earliest start date and the latest 

start date or between the earliest finish date and the latest finish date of a chain of activities on the 

Schedule. By a proposal request or modification delivered to Contractor, Intermountain has the right 

to use the float time for non-critical path activities until Contractor has reallocated such time on a 

newly submitted schedule. 

4.7.8 Initial Schedule Submission. No progress payments will be approved until Contractor has submitted a 

Project detailed CPM schedule for the entire project.  

4.7.9 Updates. Before any approval of a pay request, Intermountain, A/E and Contractor will review 

Contractor9s schedule compared to the Work completed. Intermountain approves the amount of 

Work completed as supported by the schedule of values and as verified by the determination of Work 

completed. If necessary, Contractor will then update and submit to Intermountain the schedule with 

the pay request; all of which in accordance with Intermountain9s approval. All updates will be 

provided in electronic and hard copy formats. At each scheduled meeting with Intermountain 

Representative, Contractor will provide at minimum a <three week look ahead= with long lead items 
identified. 

4.7.10 Schedule of Submittals. Contractor will prepare and keep current, for A/E9s and Intermountain9s 
review, a schedule of submittals required under the Contract Documents which is coordinated with 

Contractor9s construction schedule and allows A/E a reasonable time to review the submittals. This 

submittal schedule is to be included as part of the construction schedule. Submittals requiring 

expedited review must be clearly identified as such in the schedule of submittals. 

4.7.11 Schedule Recovery. If the Work represented by the critical path falls behind by more than seven (7) 

Days, the project schedule will be redone within fourteen (14) Days showing how Contractor will 

recover the time. A narrative that addresses the changes in the schedule from the previously 

submitted schedule will be submitted along with the schedule in both hard copy (appropriate report 

formats to be determined by Intermountain Representative) and electronic copy. Contractor will 

comply with the most recent schedules. 

4.7.12 Schedule Changes and Modifications. 

a. Contract Time Change Requires Modification. The Contract Time may only be shortened or 

extended by a Modification fully executed by Intermountain. 

b. Contractor Changing Activity Durations. Should Contractor, after approval of the complete 

detailed construction schedule, desire to change his plan of construction, he will submit his 

requested revisions to Intermountain and A/E along with a written statement of the revisions 

including a description of the sequence and duration changes for rescheduling the work, 

methods of maintaining adherence to intermediate milestones and the contract completion date 

and the reasons for the revisions. If the requested changes are acceptable to Intermountain, 

which acceptance will not be unreasonably withheld, they will be incorporated into the Schedule 

in the next reporting period. If after submitting a request for change in the Contract Schedule, 

Intermountain does not agree with the request, Intermountain will schedule a meeting with 

Contractor to discuss the differences. 

c. Changes in Contract Time. The critical path schedule as the term is used in the provisions herein 

will be based on the current version of Contractor9s schedule for the Project and accepted by 
Intermountain just before the commencement of the modification, asserted delay, suspension or 

interruption. If Contractor believes it is entitled to an extension of Contract Time under the 

Contract Documents, Contractor will submit a PCO in accordance with Article 7.2 to A/E and 

Intermountain Representative accompanied by an analysis of the requested time adjustment.  
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4.7.13 Extensions of Time. 

a. If Substantial Completion of the Project is delayed because of any of the following causes, then 

the Contract Time will be extended by Modification for a period of time equal to such delay: 

(i) Labor strikes or lock-outs; 

(ii) Unusual delay in transportation; 

(iii) Unforeseen governmental requests or requirements; 

(iv) A Change in the Work resulting from an instruction by Intermountain or A/E to Contractor 

subject to the conditions set forth in Section 7.1.5;  

(v) Unforeseen Subsurface Condition subject to the conditions set forth in Section 7.1.6; or 

(vi) Any other event or circumstance caused by the willful or negligent act or omission of 

Intermountain or A/E subject to the conditions set forth in Section 7.1.6. 

b. Contractor will not be entitled to any compensation for delay described in Section 4.7.13, 

Paragraph a, subparagraphs (i), (ii), and (iii).   

c. In no event will any time extension or cost adjustment be given on account of delay which 

reasonably should have been anticipated by the Contractor or in circumstances where 

performance of the Work is, was, or would have been, delayed by any other cause for which the 

Contractor is not entitled to an extension.   

d. Adverse Weather delays.  Completion time will not be extended for normal bad weather or any 

weather that is reasonably foreseeable at the time of entering into the contract.  The time for 

completion as stated in the contract documents includes due allowance for calendar days on 

which Work cannot be performed due to weather conditions.  The Contractor acknowledges that 

it may lose days due to weather conditions.  Notwithstanding, the Contract Time may be 

extended (but at no cost to Intermountain) if all of the following are established by the 

Contractor: 

(i) That the weather prevented Work from occurring that is on the critical path for the 

project based upon a critical path schedule previously submitted to Intermountain 

and to the extent accepted by Intermountain; 

(ii) There are no concurrent delays attributed to the Contractor; 

(iii) The Contractor took all reasonable steps to alleviate the impact of the weather and 

took reasonable attempts to prevent the delay and despite such reasonable actions 

of Contractor, the weather impacted the critical path as described above; and 

(iv) One of the following occurred: 

1. The weather was catastrophic, such as a tornado, hurricane, severe wind storm, 

severe hail storm; or 

2. Based on the full history of information published from the closest station as 

indicated from the Western Regional Climate Center (Desert Research Institute 

2215 Raggio Parkway Reno, Nevada 89512, and as may be described on the website 

at http://www.wrcc.dri.edu/summary/), one or more of the following occurred: 

a.  For any day between November 1 and March 31, the minimum temperature 

fell below the average minimum temperature plus the extreme low 

temperature recorded for the month divided by 2. 

b.  For any day between November 1 and March 31, the maximum temperature 

fell below the monthly average for the minimum temperature. 

c.  The daily precipitation exceeded 75% of the historical one day maximum for 

the month. 

http://www.wrcc.dri.edu/summary/
http://www.wrcc.dri.edu/summary/
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d. The snowfall for the month exceeded 175% of the historical average snow 

fall for the month. 

Contractor will not be entitled to any compensation for Adverse Weather.   

 

4.7.14 Time Extension Request. Unless a shorter time period is set forth herein or in other Contract 

Documents, any time extension will be requested by Contractor within twenty-one (21) Days after 

Contractor knew or should have known about the delay and will be supported by the critical path 

schedule analysis. 

4.7.15 Delay in Completion of the Work. 

a. Prior to Substantial Completion.  For each Day after the expiration of the Contract Time that 

Contractor has not achieved Substantial Completion, Contractor will pay Intermountain the 

amount set forth in the Agreement as liquidated damages for Intermountain's loss of use of the 

Project and the added administrative expense to Intermountain to administer the Project during 

the period of delay.  In addition, Contractor will reimburse Intermountain for any additional 

Consultant's fees, attorney fees, expert fees, consultant fees, copy costs, and other expenses 

incurred by Intermountain as a result of the delay.  The parties have agreed on this liquidated 

damages provision because actual damages which will result from a delay in Substantial 

Completion cannot readily be ascertained at the time of execution of the Agreement and the 

parties wish to fix such damages as a their reasonable estimate of such actual damages, and not 

as a penalty. Intermountain may deduct any liquidated damages or reimbursable expenses from 

any money due or to become due to Contractor.  If the amount of liquidated damages and 

reimbursable expenses exceeds any amounts due to Contractor, Contractor will pay the 

difference to Intermountain within ten (10) Days after receipt of a written request from 

Intermountain for payment 

b. After Substantial Completion.  For each Day that Contractor exceeds the time allowed for 

completion of the remaining items set forth in the Certificate of Substantial Completion, 

Contractor will pay to Intermountain as liquidated damages for additional administrative 

expenses the amount set forth in the Agreement.  In addition, Contractor will reimburse 

Intermountain for any additional Consultant's fees, attorney fees, expert fees, consultant fees, 

copy costs, and other expenses incurred by Intermountain as a result of the delay in completing 

such items. 

c. No Waiver of Intermountain’s Rights. Permitting Contractor to continue any part of the Work 

after the time fixed for completion or beyond any authorized extension thereof, will in no way 

operate as a waiver or estoppel on the part of Intermountain of any of its rights under the 

Contract Documents, including the right to liquidated damages or any other remedies or 

compensation. 

4.8 Documents and Samples at the Site; Certifying <As-Builts=. Contractor will maintain at the site for 

Intermountain, one record copy of the Drawings, Specifications, Addenda, Change Orders and other 

Modifications, in good order and marked weekly to record changes and selections made during 

construction, as well as approved Shop Drawings, Product Data, Samples and similar submittals. These items 

will be available to A/E and will be delivered to A/E for submittal to Intermountain upon completion of the 

Work, signed by Contractor, certifying that they show complete and exact <as-built= conditions and location, 

stating sizes, kind of materials, vital piping, conduit locations and similar matters. All notes of encountered 

or changed conditions will be included. 
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4.9 Shop Drawings, Product Data and Samples. 

4.9.1 Not Contract Documents. Shop Drawings, Product Data, Samples and similar submittals are not 

Contract Documents. The submittal will demonstrate, for those portions of the Work for which the 

submittal is required, the way Contractor proposes to conform to the information given and the 

design concept expressed in the Contract Documents. 

4.9.2 Promptness. Contractor will review, approve and submit to A/E, Shop Drawings, Product Data, 

Samples and similar submittals required by the Contract Documents with reasonable promptness and 

in such sequence as to cause no delay in the Work, or the activities of Intermountain or separate 

contractors. 

4.9.3 Not Perform Until A/E Approves. Contractor will perform no portion of the Work requiring submittal 

and review of Shop Drawings, Product Data, Samples or similar submittals until the respective 

submittal has been approved in writing by A/E. Such Work will be in accordance with the approved 

submittals. 

4.9.4 Representations by Contractor. By approving and submitting Shop Drawings, Product Data, Samples 

and similar submittals, Contractor represents that Contractor has determined and verified materials, 

field measurements and field construction criteria related thereto, and has checked and coordinated 

the information contained within such submittals with the requirements of the Work and of the 

Contract Documents. 

4.9.5 Contractor9s Liability. Contractor will not be relieved of responsibility for deviations from the 

requirements of the Contract Documents by A/E9s approval of Shop Drawings, Product Data, Samples 
or similar submittals unless Contractor has specifically informed A/E in writing of such deviation at 

the time of the submittal and A/E has given written approval to the specific deviation. Contractor will 

not be relieved of responsibility for errors or omissions in Shop Drawings, Product Data, Samples or 

similar submittals by A/E9s review and comment. 

4.9.6 Direct Specific Attention to Revisions. Contractor will direct specific attention in writing to all 

revisions on resubmitted Shop Drawings, Product Data, Samples or similar submittals, except those 

requested by A/E and indicated on previous submittals. 

4.9.7 Informational Submittals. Informational submittals upon which A/E is not expected to take responsive 

action may be so identified in the Contract Documents. 

4.9.8 Reliance on Professional Certification. When professional certification of performance criteria of 

materials, systems or equipment is required by the Contract Documents, Intermountain and A/E will 

be entitled to rely upon the accuracy and completeness of such calculations and certifications. If a 

professional stamp is required, the professional will be licensed in the State in which the Project is 

located unless otherwise approved by Intermountain in writing. Likewise, Contractor is entitled to 

rely upon the accuracy and completeness of the calculations made by A/E in developing the Contract 

Documents, unless a Contractor of ordinary skill and expertise for the type of Work involved would 

know that such is inaccurate or incomplete and therefore must immediately notify Intermountain in 

writing. 

4.10  Use of Site. 

4.10.1 In General.  

a. Contractor will confine operations at the site to areas permitted by the Contract Documents, law, 

ordinances, resolutions, rules and regulations, and permits and will not unreasonably encumber 

the site with materials or equipment. Contractor will take all reasonable means to secure the 

site, protect the site and protect the Work from any damage. The site will be left free and clear of 

refuse, equipment, materials, etc. and the site will not be subject to spilled liquids and chemicals, 

toxic or otherwise. Should such an incident occur while Contractor has control of the site, 

Contractor will be responsible to clean the site and pay all associated costs, fines and penalties. 
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Notwithstanding this, Contractor is not responsible for any damage to the site or the Work to the 

extent caused by Intermountain or Intermountain9s agents. 

b. Contractor recognizes that the Project site and the surrounding area is frequently visited by the 

public and is important to Intermountain9s image and function and will maintain the premises 

free from debris and waste materials resulting from Construction. At the completion of 

Construction, Contractor will promptly remove construction equipment, tools, surplus materials, 

waste materials and debris. 

4.10.2 Access to Neighboring Properties. Contractor will not, except as provided in the Contract Documents 

or with Intermountain9s advance written consent when necessary to perform the Work, interfere 
with access to properties neighboring the Project site by the owners of such properties and their 

respective tenants, agents, invitees and guests. 

4.11 Access to Work. Contractor will provide Intermountain and A/E access to the Work in preparation and 

progress, wherever located. 

4.12 Royalties and Patents. Contractor will pay all royalties and license fees. Contractor will defend suits or 

claims for infringement of patent rights and will hold Intermountain and A/E harmless from loss on account 

thereof, but will not be responsible for such defense or loss when a particular design, process or product of 

a particular manufacturer or manufacturers is required by the Contract Documents. However, if Contractor 

has reason to believe that the required design, process or product is an infringement of a patent, 

Contractor will be responsible for such loss unless such information is promptly furnished to Intermountain 

in writing. 

4.13 Indemnification. 

4.13.1 To the fullest extent permitted by law, Contractor will indemnify and hold harmless Intermountain 

and its affiliates, subsidiaries, officers, employees, agents, authorized volunteers (hereinafter the 

above listing of entities and persons is referred to as <indemnitees=) from and against every kind and 
character of claims, liabilities, damages, losses, settlements, and expenses, including but not limited 

to attorneys9 fees, consultant fees, expert fees, and other costs and expenses, and including without 

limitation those events covered under the blanket Contractual Liability Coverage required under the 

Contract Documents, arising out of or resulting from performance of the Work, including without 

limitation the work of all the Subcontractors and their employees, except to the extent that such 

liability arises out of the negligence of Intermountain, its representatives, agents, and employees. 

This indemnity includes, without limitation, indemnification of Intermountain from all losses or injury 

to Intermountain9s property, except to the extent that such loss or injury arises out of the negligence 
of Intermountain, its representatives, agents, and employees. This indemnity applies, without 

limitation, to include Claims occurring both during performance of the Work and/or subsequent to 

completion of the Work. In the event that any Claim is caused in part by a party indemnified 

hereunder, that party will bear the cost of such Claim to the extent it was the cause thereof. In the 

event that a claimant asserts a Claim for recovery against any party indemnified hereunder, the party 

indemnified hereunder may tender the defense of such Claim to Contractor. If Contractor rejects 

such tender of defense and it is later determined that the negligence of the party indemnified 

hereunder did not cause all of the Claim, Contractor will reimburse the party indemnified hereunder 

for all costs and expenses incurred by that party in defending against the Claim. Contractor will not be 

liable hereunder to indemnify any party for damages resulting from the sole negligence of that party. 

Notwithstanding, Intermountain will have the right, at its option, to participate in the defense of any 

such action without relieving Contractor of any obligation hereunder.  

4.13.2 In addition to the foregoing, Contractor will be liable to defend Intermountain in any lawsuit filed by 

any Subcontractor relating to the Project. Where liens have been filed against Intermountain's 

property, Contractor (and/or its bonding company which has issued bonds for the Project) will obtain 

lien releases and record them in the appropriate county and/or local jurisdiction and provide 
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Intermountain with a title free and clear from any liens of Subcontractors. In the event that 

Contractor and/or its bonding company are unable to obtain a lien release, Intermountain in its 

absolute discretion may require Contractor to provide a bond around the lien or a bond to discharge 

the lien, at Contractor's sole expense.  

4.13.3 In addition to the foregoing, Contractor will indemnify and hold Intermountain harmless from any 

claim of any other contractor resulting from the performance, nonperformance or delay in 

performance of the Work by Contractor. 

4.13.4 The indemnification obligation under this Article 4.13 will not be limited by a limitation on amount or 

type of damages, compensation or benefits payable by or for Contractor or Subcontractor under 

workers9 or workmen9s compensation acts, disability benefits acts or other employee benefit acts. 

4.13.5 Intermountain and Contractor waive all rights against each other for damages to the Work during 

construction to the extent covered by the applicable Builder9s Risk Policy, except such rights as they 
may have to the proceeds of such insurance as set forth in the Contract. Contractor will require 

similar waivers from its Subcontractors, subconsultants, and agents, at any tier. 

4.14  Additional Services/Work. It is understood and agreed by the parties hereto that no money will be paid to 

Contractor for additional labor or materials furnished unless a new contract in writing or a Modification 

hereof in accordance with the General Conditions and the Contract Documents for such additional labor or 

materials has been executed. Intermountain specifically reserves the right to modify or amend the Contract 

and the total sum due hereunder, either by enlarging or restricting the scope of the Work. 

4.15  Building Information Modeling.  Contractor will perform, throughout the Project, as requested by 

Intermountain and/or as otherwise required to execute the Project, building information modeling (<BIM=) 
services and coordination among trades.  Such BIM services are included in Contractor9s Work and services 
and shall be provided by Contractor and Subcontractors without additional fee or charge to Intermountain.  

Contractor will provide BIM services using software acceptable to Intermountain.   

5. SUBCONTRACTORS. 

5.1 Award of Subcontracts and Other Contracts for Portions of the Work. 

5.1.1 Approval Required. 

a. Listing of Subcontractors will be as stated in the Contract Documents, including but not limited to 

the <Intermountain Subcontractors List Form=. 

b. Contractor will not contract with a proposed person or entity to whom Intermountain has made 

a reasonable and timely objection. Contractor will not be required to contract with anyone to 

whom Contractor has made reasonable objection. 

5.1.2 Business and Licensing Requirements. All Subcontractors used by Contractor will comply with all 

applicable business and licensing requirements. 

5.1.3 Subsequent Changes. After the bid opening, Contractor may change its listed Subcontractors only in 

accordance with the Contract Documents and with written approval of the Director. 

a. Intermountain will pay the additional costs for an Intermountain requested change in 

Subcontractor if all of the following are met: 

(i) If Intermountain in writing requests the change of a Subcontractor; 

(ii) The original Subcontractor is a responsible Subcontractor that meets the requirements of 

the Contract Documents; and 

(iii) The original Subcontractor did not withdraw as a Subcontractor on the project. 

b. In all other circumstances, Contractor will pay the additional cost for a change in a Subcontractor. 
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5.1.4 Bonding of Subcontractors. Subcontractors as identified by Intermountain in the procurement 

documents, may be required to submit performance and payment bonds to cover the full extent of 

their portion of the Work. This provision does not in any way limit the right of Contractor to have 

Subcontractors at any tier be required to have a performance and/or payment bond. 

5.1.5 Unrelated Subcontractors / Contractor Self-Performed Work.  

a. Contractor will procure bids for subcontract work from at least three (3) qualified bidders unless 

Intermountain waives such requirement in writing.  Except as provided in the following section, 

Contractor will enter into contracts with Subcontractors not owned, related to or controlled by 

Contractor to perform all portions of the Work.  Subcontracts will contain payment provisions 

consistent with the Contract Documents and will not be awarded on the basis of cost plus a fee 

without the prior written consent of Intermountain.  

b. If Contractor wishes to self-perform any portion of the Work or subcontract such portion of the 

Work to an entity owned or controlled by or related to Contractor, Contractor will:  

1) Advise Intermountain at least thirty (30) Days in advance of bid opening that Contractor 

wishes to self-perform such Work or subcontract it to an entity owned, controlled by or 

related to Contractor and request Intermountain9s written approval thereof; 

2) Submit to Intermountain Contractor9s or such related entity9s bid at least seventy-two (72) 

hours prior to bid opening; 

3) Procure bids for such subcontract Work from at least three qualified bidders unless 

Intermountain waives such requirement in writing; and 

4) Abide by Intermountain9s determination as to whether Contractor or another subcontractor 

will be used to perform such Work.  

c. If Intermountain both approves Contractor to self-perform Work and approves Contractor 

proceeding without obtaining bids from other Contractors, then Contractor9s overhead and profit 

on Work performed by Contractor9s crews will not be more than the percentage fee, if any, 

stated in the Contractor9s Agreement or such fee as agreed by Intermountain and Contractor by 

a written Modification executed prior to Contractor9s commencing the applicable self-performed 

Work.  

5.2 Subcontractual Relations. 

5.2.1 Comply with Contract Documents. By appropriate enforceable agreement, and to the extent it can be 

practically applied, Contractor will require each Subcontractor to be bound to Contractor by the 

terms of the Contract Documents, and to assume toward Contractor all the obligations and 

responsibilities which Contractor, by these Documents, assumes towards Intermountain and A/E. 

5.2.2 Rights. Each Subcontractor agreement will preserve and protect the rights of Intermountain and A/E 

under the Contract Documents with respect to the Work to be performed by the Subcontractor so 

that subcontracting thereof will not prejudice such rights, and will allow to the Subcontractor, unless 

specifically provided otherwise in the Subcontractor agreement, the benefit of all rights and remedies 

against Contractor that Contractor, by the Contract Documents, has against Intermountain. 

5.2.3 Sub-Subcontractors. Contractor will require each Subcontractor to enter into similar agreements with 

its Subcontractors which complies with the requirements of Paragraphs 5.2.1 and 5.2.2 hereinabove. 

5.2.4 Document Copies. Contractor will make available to each proposed Subcontractor, before execution 

of the subcontract agreement, copies of the Contract Documents to which the Subcontractor will be 
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bound. Subcontractors will similarly make copies of applicable portions of the Contract Documents 

available to their respective proposed Subcontractors. 

5.3 Contingent Assignment of Subcontracts. Each subcontract agreement for a Subcontractor, at any tier for a 

portion of the Work, is hereby assigned by Contractor to Intermountain provided that the assignment is 

effective only after termination of the Contract by Intermountain for cause pursuant to Article 12.2 or 

stoppage of the Work by Intermountain pursuant to Article 12.5, and only for those subcontract agreements 

which Intermountain accepts by notifying the Subcontractor in writing. The subcontract will be equitably 

adjusted to meet the new conditions of the work.  

6. PROTECTION OF PERSONS AND PROPERTY. 

6.1 Safety of Persons and Property.  

6.1.1 Contractor Responsibility. Contractor will be solely responsible for initiating, maintaining and 

supervising all safety precautions and programs in connection with the performance of the Contract. 

Contractor will take all reasonable precautions for the safety of, and will provide reasonable 

protection to prevent damage, injury or loss to: 

a. Employees on the Work and other persons who may be affected thereby; 

b. The Work and materials and equipment to be incorporated therein, whether in storage on or off 

the site, under care, custody or control of Contractor or a Subcontractor; and 

c. Other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, 

roadways, structures and utilities not designated for removal, relocation or replacement in the 

course of construction. 

6.1.2 Safety Program, Precautions. Contractor will institute a safety program at the start of construction to 

minimize accidents. This program will continue to the final completion of the Project and conform to 

applicable laws and regulations including the Utah Occupational Safety and Health Rules and 

Regulations as published by the Utah Industrial Commission - UOSH Division. Contractor will post 

signs, erect barriers, and provide those items necessary to implement the safety program. As soon as 

Contractor proceeds with the Work, Contractor will have all workers and all visitors on the site wear 

safety hard hats, as well as all other appropriate safety apparel such as safety glasses and shoes, and 

obey all safety rules and regulations and statutes. Contractor will post a sign in a conspicuous location 

indicating the necessity of wearing hard hats and Contractor will loan such hats to visitors. 

6.1.3 Compliance with Safety Laws. Contractor will give notices and comply with applicable laws, 

ordinances, rules, codes, regulations and lawful orders of public authorities bearing on safety of 

persons or property or their protection from damage, injury or loss.  

6.1.4 Erect and Maintain Safeguards. Contractor will erect and maintain, as required by existing conditions 

and performance of the Contract, reasonable safeguards for safety and protection, including effective 

fences, posting danger signs and other warnings against hazards, promulgating safety regulations and 

notifying owners and users of adjacent sites and utilities. 

6.1.5 Utmost Care. When use or storage of explosives or other hazardous materials or equipment or 

unusual methods are necessary for execution of the Work, Contractor will exercise utmost care and 

carry on such activities under supervision of properly qualified personnel. 

6.1.6 Prompt Remedy. Contractor will promptly remedy damage and loss (other than damage or loss 

insured under property insurance required by the Contract Documents) to property referred to in 

Paragraph 6.1.1 of these General Conditions caused in whole or in part by Contractor, a 

Subcontractor, or anyone directly or indirectly employed by any of them, or by anyone for whose acts 

they may be liable and for which Contractor is responsible under this Paragraph 6.1.1, except to the 

extent such damage or loss is directly due to errors in the Contract Documents or caused by agents or 



Intermountain General Conditions – 2/2020 23 

employees of A/E or Intermountain. The foregoing obligations of Contractor are in addition to 

Contractor9s obligations under the Contract Documents. 

6.1.7 Safety Designee. Contractor will designate a responsible member of Contractor9s organization at the 
site whose duty will be the prevention of accidents, damage, injury or loss. This person will be 

Contractor9s superintendent unless otherwise designated by Contractor in writing to Intermountain 
and A/E. 

6.1.8 Load Safety. Contractor will not load or permit any part of the construction or site to be loaded so as 

to endanger its safety. 

6.1.9 Off-Site Responsibility. In addition to its other obligations under this Article 6, Contractor will, at its 

sole cost and expense, promptly repair any damage or disturbance to walls, utilities, streets, ways, 

sidewalks, curbs and the property of Intermountain and third parties (including municipalities and 

other governmental agencies) resulting from the performance of the Work, whether by it or by its 

Subcontractors at any tier. Contractor will not cause materials, including soil and debris, to be placed 

or left on streets or ways. 

6.1.10 Emergencies. In an emergency affecting safety of persons or property, Contractor will act, at 

Contractor9s discretion, to prevent threatened damage, injury or loss. Contractor will promptly notify 
Intermountain Representative of the action taken. 

6.2 Hazardous Materials. In the event Contractor encounters on the site material reasonably believed to be 

asbestos or polychlorinated biphenyl (PCB) or any other hazardous waste or substance which may endanger 

the health of those persons performing the Work or being on the site, Contractor will immediately stop 

Work in the area affected and immediately report the condition to Intermountain Representative and A/E 

by phone with a follow-up document in writing. The Work in the affected area will be resumed when 

written direction is provided by Intermountain Representative. Except to the extent provided otherwise in 

the Contract Documents or if the presence of hazardous materials is due to the fault of Contractor, 

Contractor will not be required to perform without Contractor9s consent, any Work relating to asbestos, 
polychlorinated biphenyl (PCB) or any other hazardous waste or substance. Intermountain will procure a 

licensed abatement contractor qualified to remove the hazardous material. The abatement contractor will 

submit notification of demolition to the Utah Division of Air Quality. Abatement contractor will pay the 

notification fee. A copy of the hazardous material survey report will be available to all persons who have 

access to the construction site. 

6.3 Historical and Archeological Considerations. In the event Contractor knows or should have known of any 

cultural, historical or archeological material that is either recognized as an item to be protected under 

Federal, State, or local law or regulation, or is an item of obvious value to Intermountain, Contractor will 

cease any work that would interfere with such discovery and immediately report the condition to 

Intermountain Representative and A/E by phone with a follow-up document in writing. Work will resume 

based upon the direction of Intermountain Representative. Contractor cooperation with any Intermountain 

recognized archaeologist or other cultural/historical expert is required. 

6.4 Contractor Liability. If Contractor fails in any of its obligations in Articles 6.1 through 6.3 above, Contractor 

will be liable to any damages to Intermountain or any third party resulting from such noncompliance. 

Contractor will also be liable for any mitigation or restoration effort resulting from such noncompliance. To 

the extent all the following is met, Contractor may treat the discovery of such material similarly to an 

unforeseen condition:  

6.4.1 The discovery of such material is reasonably unforeseeable given the site conditions that Contractor 

should have been aware; 

6.4.2 The presence of such material was not identified in any part of the Contract Documents; 
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6.4.3 Contractor has undertaken all proper action to mitigate any impact of such discovery on the critical 

path or monies related to the Project; 

6.4.4 The discovery affects the critical path or contract price from that which was contemplated by the 

Contract Documents; and 

6.4.5 The requirements of 7.1.5 and the Contract documents are met. 

7. MODIFICATIONS, REQUEST FOR INFORMATION, PROPOSED CHANGE ORDER, AND CLAIMS PROCESS. 

7.1 Modifications: In General. 

7.1.1 Types of Modifications and Limitations. Changes in the Work may be accomplished after execution of 

the Contract, and without invalidating the Contract, by Change Order, Construction Change Directive 

or ASI, subject to the limitations stated in this Article 7 and elsewhere in the Contract Documents. 

Contractor must have a written Modification executed by Intermountain under this Article 7 before 

proceeding with any Work sought to be an extra. 

7.1.2 By Whom Issued. A Change Order or Construction Change Directive will be issued by Intermountain 

Representative. An ASI is issued by A/E. A/E will prepare Change Orders and Construction Change 

Directives with specific documentation and data for Intermountain9s approval and execution in 
accordance with the Contract Documents, and may issue ASIs not involving an adjustment in the 

Contract Sum or an extension of the Contract Time which are not inconsistent with the intent of the 

Contract Documents. 

7.1.3 Contractor to Proceed Unless Otherwise Stated. Changes in the Work will be performed under 

applicable provisions of the Contract Documents, and Contractor will proceed promptly, unless 

otherwise provided in the Change Order, Construction Change Directive or ASI. 

7.1.4 Adjusting Unit Prices. If unit prices are stated in the Contract Documents or subsequently agreed 

upon, and if quantities originally contemplated are so changed in a PCO or Construction Change 

Directive that application of such unit prices to quantities of Work proposed will cause a substantial 

inequity to Intermountain or Contractor, the applicable unit prices may be equitably adjusted. 

7.1.5 Changes in the Work Resulting From An Instruction by Intermountain or A/E to Contractor. 

a. If Intermountain or A/E gives Contractor an instruction that modifies the requirements of the 

Contract Documents or delays Substantial Completion, Contractor may be entitled to an 

adjustment in the Contract Sum and/or the Contract Time.  If compliance with the instruction 

affects the cost to Contractor to perform the Work, the Contract Sum will be adjusted to reflect 

the reasonable increase or decrease in cost subject to the conditions set forth in Section 7.1.5, 

subparagraphs b through g.  If compliance with the instruction delays Substantial Completion, 

the Contract Time will be extended for a period of time commensurate with such delay subject to 

the conditions set forth in Section 7.1.5, subparagraphs b through g and Section 4.7.13. 

b. If Contractor receives an instruction from Intermountain or A/E that Contractor considers to be a 

Change in the Work, Contractor, before complying with the instruction, will notify A/E in writing 

that Contractor considers such instruction to constitute a Change in the Work.   If A/E agrees that 

compliance with the instruction will constitute a Change in the Work, Contractor will furnish a 

proposal for a Modification in accordance with Section 7.1.5 subparagraphs c and d. within ten 

(10) Days. 

  

c. If Contractor claims that it is entitled to an adjustment in the Contract Sum (including without 

limitation costs related to a time extension) as a result of an instruction by Intermountain or A/E, 

Contractor will furnish a proposal for a Change Order containing a price breakdown itemized as 

required by Intermountain.  The breakdown will provide sufficient detail to allow Intermountain 

to determine any increase or decrease in Direct Costs as a result of compliance with the 
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instruction.  Any amount claimed for subcontracts will be supported by a similar price breakdown 

and will itemize the Subcontractor9s profit and overhead charges. Profit and overhead will be 

subject to the markup limits for additional work, changes, or other Modification set forth in the 

Contractor9s Agreement.  Amounts due Intermountain as a result of a credit change will be the 

actual net decrease in the Contractor9s Direct Costs to perform the Work as a result of the 
Change in the Work.  Overhead and profit for the Modification will be calculated based on the 

net increase or decrease in Contractor9s Direct Costs resulting from the Change in the Work 

d. If Contractor claims that it is entitled to an adjustment in the Contract Time as a result of an 

instruction from Intermountain or A/E, Contractor will include in its proposal justification to 

support Contractor's claim that compliance with the instruction will delay Substantial 

Completion. 

e. Upon receipt of Contractor9s proposal for Modification, A/E and Intermountain will determine 
whether to proceed with the Change in the Work.  If A/E and Intermountain determine to 

proceed with the Change in the Work, they will execute a Change Order, a Construction Change 

Directive or a Field Change as appropriate. 

f. Contractor agrees that if it complies with an instruction from Intermountain or A/E without first 

giving written notice to A/E as provided in Section 7.15, subparagraph b, and receiving a Change 

Order, Construction Change Directive or Field Change, Contractor will not be entitled to any 

adjustment in the Contract Sum or the Contract Time as a result of the instruction and waives 

any claim therefor. 

g. If Contractor is instructed to perform work which it claims constitutes a Change in the Work but 

which Intermountain and A/E do not agree constitutes a Change in the Work, Contractor will 

comply with the instruction.  Contractor may submit its claim for adjustment to the Contract 

Sum, the Contract Time, or both as a dispute pursuant to Section 7.7 within twenty-one (21) Days 

after compliance with the instruction.  Contractor agrees that if it fails to submit its claim for 

resolution pursuant to Section 7.7 within twenty-one (21) Days after compliance with the 

instruction, then Contractor will not be entitled to any adjustment in the Contract Sum or the 

Contract Time as a result of the instruction and waives any claim therefor. 

h. Contractor agrees that it is responsible for submitting accurate cost and pricing data to support 

its Change Order Proposals. Intermountain will have the right to examine the Contractor9s 
records to verify the accuracy and appropriateness of the pricing data used to price change order 

proposals. 

7.1.6 Change in the Work Resulting From An Event or Circumstance.  

a. If an event or circumstance other than an instruction from Intermountain or A/E affects the cost 

to Contractor of performing the Work or delays Substantial Completion, Contractor may be 

entitled to an adjustment in the Contract Sum and/or the Contract Time.  If the circumstance or 

event affects the cost to Contractor to perform the Work and is caused by a willful or negligent 

act or omission of Intermountain or A/E or an Unforeseen Subsurface Condition, the Contract 

Sum will be adjusted to reflect the reasonable increase or decrease in Contractor9s cost to 
perform the Work resulting from the event or circumstance, subject to the conditions set forth in 

Section 7.1.6, subparagraphs b through f.  If the event or circumstance delays Substantial 

Completion and is described in Section 4.7.13, the Contract Time will be extended for a period of 

time commensurate with such delay subject to the conditions set forth in such section.  If the 

circumstance or event delays Substantial Completion and is caused by a willful or negligent act or 

omission of Intermountain or A/E or an Unforeseen Subsurface Condition, then Contractor will 
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be compensated for costs incident to the delay in accordance with Section 7.1.6, subparagraphs 

b through g and Section 4.7.13. 

b. Contractor will not be entitled to any adjustment to the Contract Sum or other damages from 

Intermountain as a result of any event or circumstance unless the event or circumstance results 

from a willful or negligent act or omission of Intermountain or A/E. 

c. If a Change in the Work results from any event or circumstance caused by the willful or negligent 

act or omission of Intermountain or A/E or an Unforeseen Subsurface Condition, Contractor will 

give Intermountain Written Notice of such event or circumstance within twenty-four (24) hours 

after commencement of the event or circumstance so that Intermountain can take such action as 

is necessary to mitigate the effect of the event or circumstance.  Contractor will not be entitled 

to any adjustment in either the Contract Time or the Contract Sum based on any damages or 

delays resulting from such event or circumstance during a period more than twenty-four (24) 

hours prior to Contractor giving such Written Notice to Intermountain.    

d. Contractor will submit in writing any claims for an adjustment in the Contract Time and/or the 

Contract Sum resulting from an event or circumstance within the time limits set forth below.  In 

the event that Contractor fails to submit its claim in writing within the time limits set forth below, 

then Contractor agrees it will not be entitled to any adjustment in the Contract Time or the 

Contract Sum or to any other damages from Intermountain due to the circumstance or event and 

waives any claim therefor. 

  (i) Claims for an adjustment in the Contract Time due to Adverse Weather will be made 

within twenty-one (21) Days of the first Day of the occurrence of the Adverse Weather event 

in which the delay occurred. 

  (ii) Claims for an adjustment in the Contract Time and/or the Contract Sum due to any other 

circumstance or event will be submitted within seven (7) Days after the occurrence of the 

circumstance or event.  

e. If Contractor claims that it is entitled to an adjustment in the Contract Sum (including without 

limitation costs related to a time extension) because of an event or circumstance resulting from 

the willful or negligent act or omission of Intermountain or A/E or an Unforeseen Subsurface 

Condition, Contractor will furnish a proposal for a Change Order containing a price breakdown as 

described in Section 7.1.5, subparagraph c.  Any amount claimed for increased labor costs as a 

result of the event or circumstance must be supported by a certified payroll.  Any claim for 

rented equipment or additional material costs must be supported by invoices.  

f. If Contractor claims that it is entitled to an adjustment in the Contract Time as a result of an 

event or circumstance, Contractor will include with its claim copies of daily logs, letters, shipping 

orders, delivery tickets, Project schedules, and other supporting information necessary to justify 

Contractor9s claim that the event or circumstance delayed Substantial Completion.  

g. Within thirty (30) Days after receipt of Contractor's claim, A/E will either deny the claim or 

recommend approval to Intermountain.  If Intermountain approves the claim, the adjustment in 

the Contract Time and/or Contract Sum will be reflected in a Change Order pursuant to Section 

7.4 or a Construction Change Directive pursuant to Section 7.5.  If Intermountain or A/E denies 

Contractor's claim, Contractor may submit its claim as a dispute pursuant to Section 7.7 within 

twenty-one (21) Days of receipt of the denial of the claim.  If Contractor fails to submit its claim 

for resolution pursuant to Section 7.7 within the twenty-one (21) Day time period, then 

Contractor agrees it is not entitled to any adjustment in the Contract Time and/ or Contract Sum 

or any other damages as a result of the event or circumstance and waives any claim therefor. 



Intermountain General Conditions – 2/2020 27 

7.2 Contractor Initiated Requests. 

7.2.1 The Request for Information, RFI, Process and Time to File. Contractor may file an RFI with A/E 

regarding any concern which will assist Contractor in the proper completion of the Work including, 

but not limited to issues related to the Contract Documents, plans and specifications. The RFI will be 

filed with A/E in a timely manner so as not to prejudice Intermountain as to the quality, time or 

money related to the Work. 

7.2.2 Proposed Change Order. Unless a shorter time period is set forth herein or in other Contract 

Documents, within twenty-one (21) Days after Contractor knows or should have known of a situation 

or concern where Contractor is going to request additional monies or time, Contractor must file a 

PCO with Intermountain Representative, or Contractor will be deemed to waive any right to claim 

additional monies or time related to such situation or concern. The PCO will include all available 

documentation supporting the PCO available to Contractor at the time of filing and Contractor will 

thereafter diligently pursue the supplementation(s) of such documentation and promptly deliver such 

supplementation(s) to Intermountain Representative. 

a. Intermountain Representative Response. One of the following may occur after a PCO is filed with 

Intermountain Representative: 

(i) Intermountain Representative, after considering any input by A/E, may reach an agreement 

with Contractor and issue a Change Order. 

(ii) Intermountain, after considering any input by A/E, may issue a Construction Change 

Directive. 

(iii) If Intermountain Representative, after considering any input by A/E, disagrees with 

Contractor9s PCO, Intermountain representative may seek additional information or 

verification from Contractor, A/E or other sources, may negotiate with Contractor, may issue 

a Change Order upon such later agreement, may retract the PR, or may issue a Construction 

Change Directive. A/E must continually work with Intermountain in providing data, 

documentation and efforts to resolve the issues related to the PR. 

7.3 Proposal Request Initiated by Intermountain. Intermountain may file a Proposal Request with Contractor 

seeking information, data and/or pricing relating to a change in the Contract Time and or monies owing for 

particular scope changes or other modifications to the Contract Documents. The PR will provide a time limit 

for Contractor to file a response with A/E and Intermountain Representative. If a proposal is not timely 

provided by Contractor, Intermountain may calculate the Change Order under Article 7.4.2 below. Upon 

such timely receipt of the proposal, one of the following will occur: 

7.3.1 If Agreement, Change Order Issued. Intermountain Representative, after considering any input by 

A/E, may reach an agreement with Contractor and issue a Change Order. 

7.3.2 If Disagreement. If Intermountain Representative disagrees with Contractor9s proposal, after 
considering any input from A/E, Intermountain representative may seek additional information or 

verification from Contractor or other sources, may negotiate with Contractor, may issue a Change 

Order upon such later agreement, may retract the PR, or may issue a Construction Change Directive. 

If a Construction Change Directive is issued which identifies Intermountain representative9s position 
in regard to the subject contract sum and/or time adjustment, Contractor must initiate the Claim 

resolution process provided for herein within twenty-one (21) Days of Contractor9s receipt of the 
Construction Change Directive, or Contractor will be deemed to waive any such request for additional 

time or money as a result of the issuance of the Construction Change Directive. Such waiver will 

entitle Intermountain to convert the Construction Change Directive into a Change Order, whether or 

not executed by Contractor. If the Construction Change Directive leaves open the determination of 

additional time or money related to the directed change, then the time period for initiating the Claim 

resolution process will not accrue until such time as Intermountain has conveyed to Contractor a 

position as to the time and money owing as a result of the directed change. 
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7.4 Evaluation of Proposal for Issuing Change Orders. 

7.4.1 Adjusting Sum Based Upon Agreement. If the Change Order provides for an adjustment to the 

Contract Sum, the adjustment will be based on the mutual agreement of Contractor and 

Intermountain, including any terms mandated by unit price agreements or other terms of the 

Contract Documents. 

7.4.2 Intermountain Resolution of Sum and Standards in the Absence of an Agreement Under Paragraph 

7.4.1. In the absence of an agreement under Paragraph 7.4.1 above, the adjustment will be based on 

an itemized accounting of costs and savings supported by appropriate data. Unless otherwise 

provided in the Contract Documents, costs for the purposes of this Paragraph will be limited to the 

following: 

a. All direct and indirect costs of labor; including workers compensation insurance, social security 

and other federal and state payroll based taxes, and payroll based fringe benefits paid by 

Contractor so long as they are reasonable and no higher than that charged to other clients; 

b. Costs of materials, on-site temporary facilities, supplies and equipment (except hand tools) 

required for or incorporated into the work; 

c. Rental costs of machinery, equipment, tools (except hand tools), and on-site temporary facilities, 

whether rented from Contractor or others; 

d. Costs of permits and other fees, sales, use or similar taxes related to the Work (with no markup); 

e. Additional costs of field supervision and field office personnel directly attributable to the change; 

and 

f. Overhead and profit by the markup limits in the Agreement for additional services or 

modifications  which is not a penalty but a reasonable calculation agreed upon at the time of 

execution of the Agreement, and provided therein due to the fact that the actual amount due for 

this overhead and profit cannot easily be ascertained at the time of such execution. The markups 

set forth in the Agreement are to cover additional payment and performance bond premiums, 

insurance premiums, home office and on-site overhead and profit. Overhead and profit includes, 

but is not limited to Contractor9s Project Manager and Cost Estimator. Each request for pricing 

will stand on its own and not be combined with other requests for pricing in determining the 

allowed markup. A particular request for pricing will include all items reasonably related together 

and determinable at the time of the request. If several unrelated requests for pricing are 

grouped together in a single Change Order, each request for pricing will be considered separately 

for purposes of calculating the markup.  

7.4.3 Credits. The amount of credit to be allowed by Contractor to Intermountain for a deletion or change 

which results in a net decrease in the Contract Sum will be actual net cost as confirmed to 

Intermountain based upon corroboration by an appropriate source. 

7.5 Construction Change Directives. 

7.5.1 When Used and Contractor9s Right to Challenge. A Construction Change Directive may be issued by 

Intermountain Representative in the case of a need for the Work to commence. If the Construction 

Change Directive leaves open the determination of additional time or money related to the directed 

change, then the Construction Change Directive will indicate the timeframe(s) in which further 

information is to be provided to resolve the matter. At any time that Intermountain and Contractor 

agree upon the time and money related to a Construction Change Directive, a Change Order will be 

executed by the parties. Additionally, the Construction Change Directive may be converted to a 

Change Order under Paragraph 7.2.2 or Article 7.3 above. 

7.5.2 Proceed with Work and Notify Intermountain about Adjustment Method. Upon receipt of a 

Construction Change Directive, Contractor will promptly proceed with the change in the Work 

involved. 
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7.5.3 Interim Payments by Intermountain. Pending the final determination of the total cost of the 

Construction Change Directive, Intermountain will pay any undisputed amount to Contractor. 

7.6 A/E’s Supplemental Instruction (Commonly referred to as an <ASI=). A/E may at any time that is consistent 

with maintaining the quality, safety, time, budget and function of the Work, issue to Contractor a 

supplemental instruction (<ASI=) after approval from Intermountain Representative is obtained. Contractor 

must file with Intermountain Representative a PCO under Paragraph 7.2.2 above, within twenty-one (21) 

Days of Contractor9s receipt of the ASI, or the Contactor will be deemed to have waived any right to 
additional time or monies as a result of such ASI.   

7.7 Resolution of Disputes.  If a dispute arises between the Parties regarding the Contract Documents which is 

not resolved by agreement between the parties, before a party may proceed with judicial action, the 

dispute must be submitted in writing to Intermountain9s Vice President of Financial Strategy, Growth and 

Development, at 36 South State Street, Salt Lake City, Utah 84111.  Upon receipt of such written submission, 

Intermountain will schedule within seven (7) Days an initial conference or meeting, and if necessary within 

an additional ten (10) Days thereafter a further conference or meeting, as set forth in the escalation process 

herein below.   

7.7.1 Escalation Process.  The Parties will arrange in-person meetings or telephone conferences at mutually 

convenient times and places, according to the levels and time schedules set forth below. The Parties 

will use reasonable and good faith efforts in this escalation process to respond promptly and to 

resolve the dispute.  Such meetings or conferences will constitute settlement negotiations and any 

settlement proposal made pursuant to such meetings or conferences will not be admissible as 

evidence of liability. 

Levels and Representatives   Allotted Time Period from Notice  

or from Previous Level 

Level 1 

Contractor9s Director level employee,   7 Days 

and Intermountain9s Director  
 

Level 2 

Vice President or higher level executive  10 Days 

7.7.2 Judicial Action.  In the event that the parties do not resolve their dispute pursuant to the escalation 

process, either party may commence legal action to resolve the dispute.  Any such action must be 

commenced within six (6) months from the first day of the initial Level 1 conference/meeting or be 

time barred.  Submission of the dispute under the escalation process as outlined above is a condition 

precedent to the right to commence legal action to resolve any dispute.  In the event that either party 

commences legal action to adjudicate any dispute without first submitting the dispute under the 

escalation process, the other party will be entitled to obtain an order dismissing the litigation without 

prejudice and awarding such other party any costs and attorney fees incurred by that party in 

obtaining the dismissal, including without limitation copy costs, and expert and consultant fees and 

expenses. Any such legal action must be brought exclusively in the state courts of the State of Utah or 

in the federal courts of the United States which are located in Salt Lake County, Utah. The Parties 

hereto hereby agree to submit to the exclusive jurisdiction and venue of such courts for the purposes 

hereof.  

7.7.3 Continuation of Performance During Proceedings.  Pending final resolution of a dispute hereunder, 

Contractor will proceed diligently with the performance of its obligations under the Contract 

Documents. 
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7.8 Payment of Claim. 

7.8.1 When a standalone component of a Claim has received a final determination, and is no longer subject 

to review or appeal, that amount will be paid in accordance with the payment provisions of the 

Contract Documents or judicial order. 

7.8.2 When the entire Claim has received a final determination, and is no longer subject to review or 

appeal, the full amount will be paid within thirty-one (31) Days of the date of the final determination 

unless the work or services has not been completed, in which case the amount will be paid in 

accordance with the payment provisions of the Contract Documents to the point that the work or 

services is completed. 

7.8.3 The final determination date is the earlier of the date upon which the claimant accepted the 

settlement in writing with an executed customary release document and waived its rights of appeal, 

or the expiration of the appeal period, with no appeal filed, or the determination made resulting from 

the final appeal. 

7.8.4 Any final determination where Intermountain is to pay additional monies to Contractor will not be 

delayed by any appeal or request for judicial review by another party brought into the process by 

Intermountain as being liable to Intermountain. 

7.8.5 Notwithstanding any other provision of the Contract Documents, payment of all or part of a Claim is 

subject to any set-off, claims or counterclaims of Intermountain. 

7.8.6 Payment to Contractor for a Subcontractor issue (Claim) deemed filed by Contractor, will be paid by 

Contractor to the Subcontractor in accordance with the contract between Contractor and the 

Subcontractor. 

7.8.7 The execution of a customary release document related to any payment may be required as a 

condition of making the payment. 

7.9 Allocation of Costs of Claim Resolution Process. 

7.9.1 Except for attorneys9 fees and expert fees, and unless otherwise agreed to by the parties to the Claim, 
the costs of resolving the Claim will be allocated among the parties on the same proportionate basis 

as the determination of financial responsibility for the Claim. The costs of resolving the Claim that are 

subject to allocation include the claimant9s filing fee, the costs of any person(s) evaluating the Claim, 
the costs of making any required record of the process, and any additional testing or inspection 

procured to investigate and/or evaluate the Claim. 

7.9.2 The prevailing party in any Claim, judicial action or other proceeding is entitled to recover its 

reasonable attorneys9 fees, expert and other fees, and costs incurred in the proceeding, in addition to 

any other relief to which that party may be entitled. 

7.10 Alternative Procedures. To the extent otherwise permitted by law, if all parties to a Claim agree in writing, 

a protocol for resolving a Claim may be used that differs from the process described in this Article 7. 

8. PAYMENTS AND COMPLETION. 

8.1 Schedule of Values. With the first Application for Payment, Contractor will submit to A/E and Intermountain 

Representative a schedule of values allocated to all the various portions of the Work. The Schedule of 

Values will be submitted on the form approved and provided by Intermountain. A/E will make 

recommendations to Intermountain Representative regarding the Schedule of Values including any 

suggested modifications. When approved, including any approved modifications, by Intermountain 

Representative, it will be the basis for future Contractor Applications for Payments. Contractor will not be 

entitled to payment until receipt and acceptance of the Schedule of Values. 
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8.2 Applications for Payment. 

8.2.1 In General. The following general requirements will be met: 

a. Not more than once a month, Contractor will submit to A/E an itemized Application for Payment 

for Work completed in accordance with the schedule of values and that reflects retainage as 

provided for in the Contractor9s Agreement. Contractor9s Applications for Payment will include 
conditional or final lien waivers (as applicable), in the forms attached to Contractor9s Agreement 
for itself and from each Subcontractor requesting payment, covering all payments requested in 

the Application for Payment.  The Application for Payment will be on a form  provided by 

Intermountain. 

b. Such application will be supported by such data substantiating Contractor9s right to payment as 
Intermountain or A/E may require. This data may include, but is not limited to, copies of 

requisitions from Subcontractors. 

c. Such applications may include requests for payment pursuant to approved Change Orders or 

Construction Change Directives. 

d. Such applications may not include requests for payment for portions of the Work performed by a 

Subcontractor when Contractor does not intend to pay to a Subcontractor because of a dispute 

or other reason. 

e. In executing the Application for Payment, Contractor will attest that Subcontractors involved 

with prior applications for payment have been paid, unless Contractor provides a detailed 

explanation why such payment may not have occurred. Intermountain reserves the right to 

require Contractor to submit a payment waiver from one or more Subcontractors. 

8.2.2 Payment for Material and Equipment. Unless otherwise provided in the Contract Documents, 

payments will be made on account of materials and equipment delivered and suitably stored at the 

site for subsequent incorporation in the Work. If approved in advance by Intermountain and A/E, 

payment may similarly be made for materials and equipment suitably stored off the site at a location 

agreed upon in writing. Payment for materials and equipment stored on or off the site will be 

conditioned upon compliance by Contractor with procedures satisfactory to Intermountain to 

establish Intermountain9s title to such materials and equipment or otherwise protect Intermountain9s 
interest, and will include applicable insurance, storage and transportation to the site for such 

materials and equipment stored off the site. Intermountain may require copies of invoices or other 

suitable documentation. 

8.2.3 Warranty of Title. Contractor warrants that title to all Work covered by an Application for Payment 

will pass to Intermountain no later than the time for payment. Contractor further warrants that upon 

submittal of an Application for Payment, all Work for which Certificates for Payment have been 

previously issued and payments received from Intermountain will, to the best of Contractor9s 
knowledge, information and belief, be free and clear of liens, claims, security interests or 

encumbrances in favor of Contractor, Subcontractors, or other persons or entities making a claim by 

reason of having provided labor, materials and/or equipment relating to the Work. 

8.2.4 Retainage and Holdback by Intermountain.  

a. Holdback by Intermountain. Notwithstanding anything to the contrary contained in the Contract 

Documents, Intermountain may, as a result of the Claim resolution process, withhold any 

payment to Contractor hereunder if and for so long as Contractor fails to perform any of its 

obligations hereunder or otherwise is in default under any of the Contract Documents. 

b. Intermountain’s Right to Withhold and Use Funds. Intermountain may withhold from payment to 

Contractor such amount as, in Intermountain8s judgment, may be necessary to pay just claims 
against Contractor or Subcontractors at any tier for labor and services rendered and materials 

furnished in and about the Work. Intermountain may apply such withheld amounts for the 
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payment of such claims in Intermountain9s discretion. In so doing, Intermountain will be deemed 
the agent of Contractor and payment so made by Intermountain will be considered as payment 

made under the Contract by Intermountain to Contractor. Intermountain will not be liable to 

Contractor for any such payment properly made. Such withholdings and payments may be made 

without prior approval of Contractor and may also be made before any determination as a result 

of any dispute, Claim or litigation. However, Contractor will be notified before any such 

withholding and will be given an opportunity to inform Intermountain as to any reason why the 

withholding will not occur.  

c. Statutory Retainage. Notwithstanding and in addition, retainage in the amount of 5% will be 

withheld from each payment to Contractor for any Work under the Contract. The retainage, 

including any additional retainage imposed and the release of any retainage, will be in 

accordance with Intermountain policies, including restrictions of retainage regarding 

Subcontractors and the distribution of interest earned on the retention proceeds.  After 

Contractor achieves Substantial Completion and submits its payment request for retained funds 

and provides statutory Conditional Waiver and Release documents executed by all 

subcontractors and suppliers having claim against the retained funds, Intermountain will pay any 

unpaid statutory retention, less any offsets or withholdings for specific deficiencies or disputes, 

within forty-five (45) Days.  Notwithstanding the foregoing, Intermountain may (but is not 

obligated to), in its sole discretion, release from time to time any portion of retention funds for 

early completing subcontractors and/or otherwise reduce the overall retention funds withheld. 

d. Intermountain Not Responsible for Contractor’s Retention Requirements. Intermountain will not 

be responsible for enforcing Contractor9s obligations under Utah law in fulfilling the retention 

law requirements with Subcontractors at any tier. 

8.2.5 Reimbursement to Intermountain. Notwithstanding any other provision of the Contract, Contractor 

will reimburse Intermountain for the portion of any expenses paid by Intermountain to Contractor, 

which is attributable to Contractor9s breach of its duties under the Contract, including the breach of 
any duty by any Subcontractor or supplier at any tier or anyone for whom Contractor may be liable. 

8.3 Certificates for Payment. 

8.3.1 Issued by A/E. A/E will within ten (10) Days after receipt of Contractor9s Application for Payment, 
either issue to Intermountain a Certificate for Payment, with a copy to Contractor, for such amount as 

A/E determines due, or notify Contractor and Intermountain in writing of A/E9s reasons for 
withholding certification in whole or in part as provided in Paragraph 8.4.1. If A/E fails to act within 

this ten (10) Day period, Contractor may file the Application for Payment directly with Intermountain 

Representative and Intermountain will thereafter have thirty-one (31) Days from the date of 

Intermountain9s receipt to resolve the amount to be paid and to pay the undisputed amount. The 

accuracy of Contractor9s Applications for Payment will be Contractor9s responsibility, not A/E9s. 

8.3.2 A/E9s Representations. A/E9s issuance of a Certificate for Payment will constitute a representation to 
Intermountain that to the best of A/E9s knowledge, information and belief, based upon A/E9s 
observations at the site, the data comprising the Application for Payment, and what is reasonably 

inferable from the observations and data, that the Work has progressed to the point indicated in the 

Application for Payment and that the quality of the work is in accordance with the Contract 

Documents. The foregoing representations are subject to minor deviations from the Contract 

Documents correctable before completion and to specific qualifications expressed by A/E. The 

issuance of a Certificate for Payment will further constitute a representation that Contractor is 

entitled to payment in the amount certified. However, the issuance of a Certificate for Payment will 

not be a representation that A/E has (a) made exhaustive or continuous on-site inspections to check 

the quality or quantity of the Work, (b) reviewed construction means, methods, techniques, 

sequences or procedures, (c) reviewed copies of requisitions received from Subcontractors and 

material suppliers and other data requested by Intermountain to substantiate Contractor9s right to 



Intermountain General Conditions – 2/2020 33 

payment, (d) ascertained how or for what purpose Contractor used money previously paid on 

account of Contract Sum, or (e) any duty to make such inquiries. 

8.3.3 Contractor Respond to Financial Responsibility and Related Requests, Waivers, Releases, Bonds. 

Contractor will respond immediately to any inquiry in writing by Intermountain as to any concern of 

financial responsibility and Intermountain reserves the right to request any waivers, releases or 

bonds from Contractor in regard to any rights of Subcontractors (including suppliers) at any tier or 

any third-party before any payment by Intermountain to Contractor. 

8.4 Decisions to Withhold Certification. 

8.4.1 When Withheld. A/E may decide not to certify payment and may withhold a Certificate for Payment 

in whole or in part, to the extent reasonably necessary to protect Intermountain, if in A/E9s judgment 
the representations to Intermountain required in Paragraph 8.3.2 above cannot be made. If A/E is 

unable to certify payment in the amount of the Application, A/E will notify Contractor and 

Intermountain as provided in Paragraph above. If Contractor and A/E cannot agree on a revised 

amount, A/E will promptly issue a Certificate for Payment for the amount to which A/E makes such 

representations to Intermountain. A/E may also decide not to certify payment or, because of 

subsequently discovered evidence or observations, may nullify the whole or part of a Certificate for 

Payment previously issued, to such extent as may be necessary in A/E9s opinion to protect 
Intermountain from loss because of: 

a. Defective Work not remedied; 

b. Third party claims filed or reasonable evidence indicating probable filing of such claims; 

c. Failure of Contractor to make payments properly to Subcontractors or for labor, materials or 

equipment; 

d. Reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract 

Sum; 

e. Damage to Intermountain or another contractor; 

f. Reasonable evidence that the Work will not be completed within the Contract Time, and that the 

unpaid balance would not be adequate to cover actual or liquidated damages for the anticipated 

delay; or 

g. Failure to carry out the Work in accordance with the Contract Documents. 

8.4.2 Certification Issued When Reasons for Withholding Removed. When the reasons stated in Paragraph 

8.4.1 for withholding certification are removed, certification will be made for such related amounts. 

8.4.3 Continue Work Even If Contractor Disputes A/E9s Determination. If Contractor disputes any 

determination by A/E or the result of the Claim resolution process with regard to any Certification of 

Payment, Contractor nevertheless will expeditiously continue to prosecute the Work. 

8.4.4 Intermountain Not in Breach. Intermountain will not be deemed to be in breach of this Contract by 

reason of the withholding of any payment pursuant to any provision of the Contract Documents 

provided Intermountain9s action or such withholding is consistent with the results of the dispute 
resolution process. 

8.5 Progress Payments. 

8.5.1 In General, Interest on Late Payments. 

a.  Except as provided in Paragraph 8.3.1, Intermountain will pay any undisputed amount within 

thirty-one (31) Days of satisfaction of the following requirements: (i) Contractor has submitted 

the application for payment; (ii) A/E has issued to Intermountain a Certificate recommending 

payment; and (iii) Contractor has obtained conditional or unconditional waiver and release 
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documents executed by all of Subcontractors performing work and/or providing materials 

covered by the Contractor9s payment request.  In no event will Intermountain be required to pay 

any disputed amount. 

b. Except as otherwise provided by law, if any payment is made more than sixty (60) Days after 

receipt by Intermountain of the applicable invoice (with any required supporting documentation), 

the late payment will bear interest from the due date until payment is made at the rate of five 

percent (5%) per annum. 

8.5.2 Contractor and Subcontractor Responsibility. Contractor will promptly pay each Subcontractor, upon 

receipt of payment from Intermountain, out of the amount paid to Contractor on account of such 

Subcontractor9s portion of the Work, the amount to which this Subcontractor is entitled. Contractor 

will, by appropriate agreement with each Subcontractor, require each Subcontractor to make 

payment to its Subcontractors in a similar manner. 

8.5.3 Information Furnished by A/E Or Intermountain to Subcontractor. A/E or Intermountain will, on 

request, furnish to the Subcontractor, if practicable, information regarding percentages of 

completion or amounts applied for by Contractor and action taken thereon by A/E and Intermountain 

on account of portions of the Work done by such Subcontractor. 

8.5.4 Intermountain and A/E Not Liable. Neither Intermountain nor A/E will have an obligation to pay, 

monitor or enforce the payment of money to a Subcontractor, except to the extent as may otherwise 

be required by law. 

8.5.5 Certificate, Payment or Use Not Acceptance of Improper Work. A Certificate for Payment, a progress 

payment, or partial or entire use or occupancy of the Project by Intermountain will not constitute 

acceptance of Work that is not in accordance with the Contract Documents. 

8.6 Payment upon Substantial Completion. Upon Substantial Completion of the Work or designated portion 

thereof and upon application by Contractor and certification by A/E, Intermountain will make payment, 

reflecting adjustment in retainage, if any, for such Work or portion thereof as provided in the Contract 

Documents. To the extent allowed by law, Intermountain may retain up to 200% of the fair market value of 

the work that has not been completed in accordance with the Contract Documents. 

8.7 Partial Occupancy or Use. 

8.7.1 In General. Intermountain may occupy or use any completed or partially completed portion of the 

Work at any stage when such portion is designated by separate agreement with Contractor, and 

authorized by public authorities having jurisdiction over the Work. Such partial occupancy or use may 

commence whether or not the portion is Substantially Complete, provided Intermountain and 

Contractor have accepted in writing the responsibilities assigned to each of them for payments, 

retainage if any, security, maintenance, heat, utilities, damage to the Work and insurance, and have 

agreed in writing concerning the period for correction of the Work and commencement of the 

warranties required by the Contract Documents. When Contractor considers a portion to be 

substantially complete, Contractor will prepare and submit a list to A/E as previously provided for 

herein. Consent of Contractor to partial occupancy or use will not be unreasonably withheld. 

Contractor will have continuing responsibility to protect the unoccupied portions of the site and the 

Work during such partial occupancy and will be responsible for damage except to the extent caused 

solely by Intermountain during such partial occupancy or use. 

The stage of progress of the Work will be determined by written agreement between Intermountain 

and Contractor. 

8.7.2 Inspection. Immediately before such partial occupancy or use, Intermountain, Contractor and A/E will 

jointly inspect the area to be occupied or portion of the Work to be used in order to determine and 

record the condition of the Work. 
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8.7.3 Not Constitute Acceptance. Except to the extent it is agreed upon in writing by Intermountain, partial 

occupancy or use of a portion or portion of the Work will not constitute acceptance of Work not 

complying with the requirement of the Contract Documents. 

8.8 Final Payment. 

8.8.1 Certificate for Payment. A/E9s final Certificate for Payment will constitute a further representation 
that the conditions listed in Paragraph 8.8.2 as precedent to Contractor9s being entitled to final 

payment have been fulfilled. 

8.8.2 Conditions for Final Payment. Neither final payment nor any remaining retained percentage will 

become due until Contractor submits to A/E the following to the extent required by Intermountain 

Representative: 

a. A final payment request; 

b. Waiver and release upon final payment documents executed by all of the Subcontractors 

performing work and/or providing materials covered by the Contractor9s final payment request;  

c. All manufacturers9 and other guaranties and warranties, properly signed and endorsed to 

Intermountain, that are required by the Contract Documents that extend for a period beyond 

one year after substantial completion. (Delivery of such guaranties and warranties will not relieve 

Contractor for any obligation assumed under any other provision of the Contract Documents.);  

d. An affidavit that payrolls, bills for material and equipment, and other indebtedness connected 

with the Work for which Intermountain9s property might be responsible or encumbered (less 
amounts withheld by Intermountain) have been paid or otherwise satisfied; 

e. A current or additional certificate evidencing that insurance required by the Contract Documents 

to remain in force after final payment is currently in effect and will not be canceled or allowed to 

expire until at least thirty (30) Days prior written notice, by certified mail, return receipt 

requested, has been given to Intermountain; 

f. A written statement that Contractor knows of no substantial reason that the insurance will not 

be renewable to cover the period required by the Contract Documents; 

g. If requested by surety in a timely manner or by Intermountain, consent of surety, to final 

payment; 

h. Up to date as built Drawings certified by Contractor as accurate and complete, Specifications, 

Addenda, Change Orders and other Modifications maintained at the site; the warranties, 

instructions, operation and maintenance manuals, and training videos required to be furnished 

by the Contract Documents; 

i. Other data establishing payment or satisfaction of obligations, such as receipts, releases and 

waivers of liens, claims, security interests or encumbrances arising out of the Contract, to the 

extent and in such form as may be designated by Intermountain. If a Subcontractor refuses to 

furnish a release or waiver required by Intermountain, Intermountain may require consent of 

surety to the final payment. If such liens, claims, security interests or encumbrances remain 

unsatisfied after payments are made, Contractor will refund to Intermountain all money that 

Intermountain may be compelled to pay in discharging such lien, including all costs and 

reasonable attorneys9 fees; and 

j. A written statement demonstrating how Contractor will distribute interest earned on retention 

to Subcontractors as required by Section 13.8.5, U.C.A. 

In addition, A/E must declare to Intermountain in writing that the Work is complete. If the aggregate 

of previous payments made by Intermountain exceeds the amount due Contractor, Contractor will 

reimburse the difference to Intermountain within ten (10) Days of Intermountain9s request.  
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8.8.3 Waiver of Claims: Final Payment. The making of final payment will not constitute a waiver of Claims 

or other rights by Intermountain. 

8.8.4 Waiver by Accepting Final Payment. Acceptance of final payment by Contractor or a Subcontractor 

will constitute a waiver of Claims by that payee except those Claims previously made in writing and 

identified by that payee as unsettled at the time of final Application for Payment.   

8.8.5 Time of Repose and Waiver. In addition and notwithstanding, claims and invoices for work, 

equipment, services, or materials that are not submitted to Intermountain within one (1) year of 

Substantial Completion of the Project are completely void and unenforceable as against 

Intermountain. Contractor and all Subcontractors hereby waive all rights and claims against 

Intermountain attendant such claims and invoices, and Contractor will contractually obligate each 

Subcontractor to waive all rights and claims against Intermountain attendant such claims and 

invoices. This provision imposes an absolute cut off on the timing for submitting such claims and 

invoices; this provision does not lengthen any timing requirements in the Contract Documents.  

9. TESTS AND INSPECTIONS, SUBSTANTIAL AND FINAL COMPLETION, UNCOVERING, CORRECTION OF WORK, 

AND GUARANTY PERIOD. 

9.1 Tests and Inspections. 

9.1.1 In General. Tests, inspections and approvals of portions of the Work required by the Contract 

Documents or by laws, ordinances, rules, regulations, resolutions or orders of public authorities 

having jurisdiction will be made at an appropriate time. Unless otherwise specifically set forth in the 

Contract Documents or agreed to by Intermountain in writing, Intermountain will contract for such 

tests, inspections and approvals with an independent entity, or with the appropriate public authority, 

and Intermountain will bear all related costs of tests, inspections and approvals except as provided 

below. If any of the Work is required to be inspected or approved by the terms of the Contract 

Documents or by any public authority, Contractor will, at least two working days before the time of 

the desired inspection, and following the procedures established by Intermountain, request such 

inspection or approval to be performed. Contractor will give A/E timely notice of when and where 

tests and inspections are to be made so that A/E may observe such procedures. 

9.1.2 Failure of An Inspector to Appear. Work will not proceed without any required inspection and the 

associated authorization by Intermountain to proceed unless the following procedures and 

requirements have been met: 

a. The inspection or approval was requested in a timely manner as provided in Paragraph 9.1.1; 

b. Contractor received written confirmation from the inspection entity that the inspection was 

scheduled; 

c. Contractor has contacted or attempted to contact the inspector to confirm that the inspector is 

unable to perform the inspection as scheduled; 

d. If the inspector has confirmed that it is unable to perform the inspection as scheduled or if 

Contractor is unable to contact the inspector, Contractor will attempt to contact Intermountain 

Representative for instruction; and Contractor has documented the condition of the work before 

being covered through photos or other means. 

9.1.3 Nonconforming Work. If such procedures for testing, inspection or approval under Paragraph 9.1.1 

reveal failure of portions of the Work to comply with the requirements established by the Contract 

Documents, Contractor will bear all costs made necessary by such failure including those of repeated 

procedures and compensation for Intermountain9s expenses, including the cost of retesting for 

verification of compliance if necessary, until Intermountain accepts the Work in question as 

complying with the requirements of the Contract Documents. 

9.1.4 Certificates. Required certificates of testing, inspection or approval will, unless otherwise required by 

the Contract Documents, be secured by Contractor and promptly delivered to A/E. 
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9.1.5 A/E Observing. If A/E is to observe tests, inspections or approvals required by the Contract 

Documents, A/E will do so with reasonable promptness and, where practicable, at the normal place 

of testing. 

9.1.6 Promptness. Tests, inspections and arrangements for approvals conducted pursuant to the Contract 

Documents will be made promptly to avoid unreasonable delay in the Work. 

9.2 Inspections: Substantial and Final. 

9.2.1 Substantial Completion Inspection. Before requesting a substantial completion inspection, Contractor 

will prepare a comprehensive initial punchlist, including unresolved items from prior inspections, for 

review by Intermountain and A/E to determine if the Project is ready for a substantial completion 

inspection. If Intermountain determines that the initial punchlist indicates that the Project is not 

substantially complete, the initial punchlist will be returned to Contractor with written comments. If 

Intermountain determines that the initial punchlist indicates that the Project may be substantially 

complete, A/E will promptly organize and perform a Substantial Completion inspection in the 

presence of Intermountain and all appropriate authorities. 

a. If A/E reasonably determines that the initial punchlist prepared by Contractor substantially 

understates the amount of the Work remaining to be completed and the Project is not 

substantially complete, A/E will report this promptly to Intermountain, and upon concurrence of 

Intermountain, Contractor will be assessed the costs of the inspection and punchlist preparation 

incurred by A/E and Intermountain. 

b. When the Work or designated portion thereof is Substantially Complete, A/E will prepare a 

Certificate of Substantial Completion which will establish the date of Substantial Completion; will 

establish responsibilities of Intermountain and Contractor for security, maintenance, heat, 

utilities, damage to the work and insurance; and will fix the time within which Contractor will 

finish all items on the punchlist accompanying the Certificate. The Certificate of Substantial 

Completion will require approval by Intermountain Representative. If there is a punchlist, 

Contractor will proceed promptly to complete and correct items on the list. Failure to include an 

item on the punchlist does not alter the responsibility of Contractor to complete all Work in 

accordance with the Contract Documents. 

c. Warranties required by the Contract Documents will commence on the date of Substantial 

Completion of the Work or designated portion thereof except to the extent as provided 

otherwise in the Contract Documents or if such warranty is related to an item where the work is 

not complete. Such warranty documents will state the length of the warranty, which must 

comply with the Contract Documents. 

d. The Certificate of Substantial Completion will be submitted by A/E to Intermountain and 

Contractor for their written acceptance of responsibilities assigned to them in such Certificate. 

e. Except to the extent Intermountain Representative otherwise approves in advance and in 

writing, Contractor will submit the following documents in order to achieve Substantial 

Completion: written warranties, guarantees, operation and maintenance manuals, and all 

complete as-built drawings. Contractor must also provide or obtain any required approvals for 

occupancy. Contractor is responsible for the guaranty of all Work, whether performed by it or by 

its Subcontractors at any tier. 

9.2.2 Final Completion Inspection. Before requesting a final inspection, Contractor will verify all punchlist 

items are corrected/completed. Once all punchlist items are corrected/completed Contractor will 

notify Intermountain and request a final inspection. Intermountain will notify A/E and perform a final 

inspection. Two final inspections may be allowed due to required weather changes required to 

complete some items. When all punchlist items are completed a final pay request will be provided by 

Contractor, authorized by A/E and processed by Intermountain. 
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9.3 Uncovering of Work. 

9.3.1 Uncover Uninspected Work. Except as provided in Paragraph 9.3.3, if a portion of the Work is covered 

before an Inspector9s approval to proceed, it must, be uncovered for the Inspector9s inspection and 
be replaced at Contractor9s expense without change in the Contract Time. 

9.3.2 Observation before Covering. Except as provided in Paragraph 9.3.3, if Intermountain or A/E has 

requested in writing to observe conditions before any Work being covered or if such observation is 

specified in the Contract Documents, and the Work is covered without such observation, Contractor 

will be required to uncover and appropriately replace the Work at Contractor9s expense without 
change in the Contract Time. If Contractor requests an inspection and Intermountain or A/E, including 

any inspector of each, does not appear, Contractor will immediately notify Intermountain of such lack 

of appearance, but will not cover the Work without such inspection. 

9.3.3 When an Inspector Fails to Appear Or A/E Or Intermountain Did Not Make Prior Request. If Work is 

performed by Contractor without an inspection as provided in Paragraph 9.1.2 or if a portion of the 

Work has been covered which A/E or Intermountain has not specifically requested to observe before 

its being covered or such observation is not specified by the Contract Documents, A/E or 

Intermountain may request to see such Work and it will be uncovered by Contractor. If such Work is 

in accordance with the Contract Documents, costs of uncovering and replacement, will, by 

appropriate Change Order, be charged to Intermountain. If such Work is not in accordance with the 

Contract Documents, Contractor will pay such costs unless the condition was caused by 

Intermountain or a separate contractor in which event Intermountain will be responsible for payment 

of such costs. 

9.4 Correction of Work and Guaranty Period. 

9.4.1 Contractor Correct the Work. Contractor will correct Work rejected by A/E, Inspector or 

Intermountain, or failing to conform to the requirements of the Contract Documents, whether 

observed before or after Substantial Completion and whether or not fabricated, installed or 

completed. Contractor will bear the costs of correcting such rejected Work, including additional 

testing and inspections and compensation for A/E9s and Inspector9s services and expenses made 
necessary thereby. 

9.4.2 Guaranty and Correction after Substantial Completion. If within one year after the date of Substantial 

Completion of the Work or designated portion thereof, or after the date for commencement of 

warranties established under Paragraph 9.2.1 or by terms of an applicable special warranty or 

guaranty required by the Contract Documents, any of the Work is found to be not in accordance with 

the requirements of the Contract Documents, including failure to perform for its intended purpose, 

Contractor will correct it promptly after receipt of written notice from Intermountain to do so unless 

Intermountain has previously given Contractor a written acceptance of such condition. The period of 

one year will be extended with respect to portions of the Work first performed after Substantial 

Completion by the period of time between Substantial Completion and the actual performance of the 

Work. This obligation of Contractor under this Paragraph 9.4.2 will be operative notwithstanding the 

acceptance of the Work under the Contract, the final certificate of payment, partial or total 

occupancy and/or termination of the Contract. Intermountain will give notice of observed defects 

with reasonable promptness, however, failure to give such notice will not relieve Contractor of its 

obligation to correct the Work at the cost that Contractor would have incurred if Intermountain did 

so report with reasonable promptness. All corrected Work will be subject to a one-year guaranty 

period the same in all respects as the original Work, except that such guaranty period will commence 

from the time of Substantial Completion of the corrected Work. This guaranty period does not affect 

Intermountain9s right to pursue any available remedies against Contractor. 
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9.4.3 Removal of Work. 

a. Contractor will promptly remove from the premises all Work that Intermountain and/or A/E 

determines as being in nonconformance with the Contract Documents, whether incorporated or 

not. 

b. Contractor will promptly replace and re-execute the Work in accordance with the Contract 

Documents and without expense to Intermountain. 

c. Contractor will bear the expense of correcting destroyed or damaged construction, whether 

completed or partially completed, of Intermountain or of other contractors destroyed or 

damaged by such removal or replacement. 

d. If Contractor does not remove such rejected Work within a reasonable time, fixed by written 

notice, Intermountain may have the materials removed and stored at the expense of Contractor. 

e. If Contractor does not correct the nonconforming Work within a reasonable time, fixed by 

written notice, Intermountain may correct it in accordance with Paragraph 12.2.2 of these 

General Conditions. 

9.4.4 Not Limit Other Obligations. Nothing contained in this Article 9.4 will be construed to establish a 

period of limitation with respect to other obligations which Contractor may have under the Contract 

Documents. Establishment of the time period of one year as described in Paragraph 9.4.2 relates only 

to the specific obligation of Contractor to correct the Work, and has no relationship to the time 

within which the obligation to comply with the Contract Documents may be sought to be enforced, 

nor to the time within which proceedings may be commenced to establish Contractor9s liability with 
respect to Contractor9s obligations other than specifically to correct the Work. 

9.5 Additional Warranties. 

9.5.1 In General. In addition to any other provisions of this Article 9, the following warranties will apply: 

a. Contractor warrants to Intermountain that materials and equipment furnished under the 

Contract will be of good quality and new, except to the extent otherwise required or expressly 

permitted by the Contract Documents. 

b. Contractor also warrants to Intermountain that the Work will be free from defects not inherent 

in the quality required or permitted and that the Work will conform to the requirements of the 

Contract Documents. Work not conforming to these requirements, including substitutions not 

properly approved and authorized, may be considered Defective at Intermountain9s option. 

9.5.2 Correction of Work. 

a. Contractor will promptly correct any portion of the Work which is rejected by A/E, the inspector, 

or Intermountain, or which fails to conform to the requirements of the Contract Documents, 

whether observed before or after Substantial Completion and whether or not fabricated, 

installed, or completed. Contractor will bear the cost of correcting such rejected Work, including 

additional testing and inspection costs, compensation for A/E's services, and any other expenses 

made necessary thereby. Such costs will in no way be payable by Intermountain and will not 

increase the Contract Sum. 

b. Contractor will remedy any Defects due to faulty materials, equipment, or workmanship which 

appear within a period of one (1) year from the date of Substantial Completion or within such 

longer period of time as may be prescribed by law or by the terms of any applicable special 

warranty required by the Contract Documents. Contractor will pay all costs of correcting faulty 

work, including additional A/E fees, attorney fees, expert fees, consultant fees, copy costs, and 

other expenses when incurred. Such costs will in no way be payable by Intermountain and will 

not increase the Contract Sum. 
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c. Nothing in the Contract Documents will be construed to establish a period of limitation within 

which Intermountain may enforce the obligation of Contractor to comply with the Contract 

Documents. The one (1) year period specified in paragraph 9.5.2(2) has no relationship to the 

time within which Intermountain may enforce compliance with the Contract Documents, nor to 

the time within which proceedings may be commenced to establish Contractor's liability with 

respect to Contractor's obligations. 

9.5.3 Exclusion. Unless due to the negligent or intentional act or omission of Contractor or those under 

Contractor9s control, or as otherwise stated in the Contract Documents, Contractor9s guaranty 
excludes remedy for damage or defect caused by abuse, modifications not executed by Contractor, 

improper or insufficient maintenance, improper operation, or normal wear and tear under normal 

usage.  

9.5.4 Furnish Evidence on Request. If requested by A/E or Intermountain, Contractor will furnish 

satisfactory evidence as to the type and quality of materials and equipment. 

9.6 Acceptance of Nonconforming Work. If Intermountain prefers to accept Work which is not in accordance 

with the requirements of the Contract Documents, Intermountain may do so in writing instead of requiring 

its removal and correction, in which case the Contract Sum will be reduced as appropriate and equitable. 

Such adjustment will be effected whether or not final payment has been made. Without limitation, usage by 

Intermountain or A/E of mechanical devices, machinery, apparatus, equipment, or other work or materials 

supplied under the Contract Documents before written acceptance by Intermountain, will not constitute 

Intermountain's acceptance. 

10. INSURANCE AND BONDS. 

10.1 Insurance. To protect against liability, loss and/or expense arising in connection with the performance of 

services described under the Contract Documents, Contractor will obtain and maintain in force as set forth 

below in section 10.1.9 without interruption, the following stated insurance, in a form and content 

satisfactory to Intermountain, from insurance companies authorized to do business in the State in which 

the Project is located with an A.M. Best9s Rating of A- or better and Class VII or better. Contractor will 

require all Subcontractors to have and maintain similarly required policies. All of the following listed 

insurance coverages will be provided by Contractor. 

10.1.1 Contractor9s Commercial General Liability Insurance. Contractor will maintain coverage, with ISO 

Form CG 00 01 or other policy form satisfactory to Intermountain, on an occurrence basis, including 

coverage for Premises-Operations, Independent Contractors9 Protective, Products-Completed 

Operations, Contractual Liability, Personal Injury, and Broad-Formed Property Damage (including 

coverage for Explosion, Collapse, and Underground hazards), which will provide primary coverage to 

the additional insureds (Intermountain and the A/E) in the event of any occurrence, claim, or suit, 

with per occurrence and annual aggregate policy limits of at least as follows:  

$2,000,000 General Aggregate; 

$2,000,000  Products-Completed Operations Aggregate;  

$1,000,000  Personal and Advertising Injury;  

$1,000,000 Each Occurrence.  

Intermountain reserves the right to require additional coverage limits of liability from that stated 

above. Intermountain also reserves the right to require project specific insurance, and if such right 

has been exercised it will be indicated in the Contract Documents.  

10.1.2 Excess and Umbrella Liability Insurance. Contractor will maintain excess and liability insurance with 

coverage at least as broad as the underlying liability insurance described in this section, written on an 

occurrence basis with per occurrence and annual aggregate policy limits based on the following chart, 

unless modified by mutual agreement of the parties, 
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Small Project ($2,000,000 or less)  

Minimum Commercial General Liability Coverage 

$1,000,000 each occurrence, 

$3,000,000 general aggregate 

Medium Project ($2,000,001 to $10,000,000) 

Minimum Commercial General Liability Coverage 

$5,000,000 each occurrence, 

$10,000,000 general aggregate 

Large Project (Greater than $10,000,000) 

Minimum Commercial General Liability Coverage 

$10,000,000 each occurrence, 

$20,000,000 general aggregate 

For insurance purposes, the size of the Project will be specified in the Contractor9s Agreement. Such 

excess or umbrella liability policy will follow form with the primary liability policies, and contain a 

drop-down provision in case of impairment of underlying limits. 

10.1.3 Workers9 Compensation Insurance and Employers9 Liability Insurance. Worker9s Compensation 
Insurance will cover full liability under the Worker9s Compensation Laws of the jurisdiction in which 
the Project is located at the statutory limits required by this jurisdiction9s laws. Contractor will also 
maintain Employer9s Liability Insurance with limits of at least $1,000,000 each accident, $1,000,000 
for bodily injury by accident, and $1,000,000 each employee for injury by disease. Contractor will 

collect and keep on-file evidence that Contractor and all tiers of Subcontractors have current 

certificates of this Workers Compensation Insurance (as required by State statute) as well as 

Employer9s Liability Insurance, and will produce them upon request by Intermountain. 

10.1.4 Automobile. Automobile liability insurance for claims arising from the ownership, maintenance, or 

use of a motor vehicle. The insurance will be written on an <occurrence= form and will apply to <any 
auto= and will cover all owned, non-owned, and hired automobiles used in connection with the work, 

with the following minimum limits of liability: $1,000,000 – Combined Single Limit Bodily Injury and 

Property Damage per Occurrence. 

10.1.5 Pollution Liability Insurance. Pollution Liability Insurance covering Contractor9s or appropriate 
Subcontractor9s liability for bodily injury, property damage and environmental damage resulting from 
sudden, accidental, and gradual pollution and related cleanup costs incurred by Contractor, all arising 

out of the goods delivered or Work and services performed (including transportation risk) under this 

Contract, is required with limits of at least $1,000,000 per claim and $1,000,000 annual aggregate. 

10.1.6 Aircraft Use. Contractor using its own manned or unmanned aircraft, or employing manned or 

unmanned aircraft in connection with the work performed under the Contract Documents will 

maintain Aircraft Liability Insurance with a combined single limit of not less than $1,000,000 per 

occurrence. This certificate will state that the policy required by this paragraph has been endorsed to 

name Intermountain as an Additional Insured. 

10.1.7 Policy Aggregate(s). Unless project specific insurance is required by Intermountain, the above 

insurance coverages will be written or endorsed under a policy to have general, per occurrence, and 

aggregate limits of liability applicable to this project only. 

10.1.8 Certificates. Before the Contract Documents are executed, Contractor will submit certificates in form 

and substance satisfactory to Intermountain as evidence of the insurance requirements of this Article 

10. Contractor will obtain copies of Additional Insured (Ongoing and Completed Operations), Waiver 

of Subrogation, and Primary and Non-Contributory Endorsements and/or policy clauses. The 

certificates will contain provisions that no cancellation, or non-renewal will become effective except 

upon thirty (30) Days prior written notice by US Mail to Intermountain as evidenced by return receipt, 

certified mail sent to Intermountain. Contractor will notify Intermountain within thirty (30) Days of 
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any claim(s) against Contractor which singly or in the aggregate exceed 20% of the applicable 

required insured limits and Contractor will, if requested by Intermountain, use its best efforts to 

reinstate the policy within the original limits and at a reasonable cost. Intermountain will be named 

as an additional insured party, as primary coverage and not contributing, on all the insurance policies 

required by this Article, except the professional liability and workers9 compensation policies, by 
endorsements satisfactory to Intermountain -- using a combination of ISO forms CG 20 10 (07/04), 

Additional Insured – Owners, Lessees or Contractors – Scheduled Person or Organization and CG 20 

37 (07.04) Additional Insured – Owners, Lessees or Contractors – Completed Operations, or other 

forms acceptable to Intermountain, naming Intermountain and A/E as additional insureds. 

Intermountain reserves the right to request Contractor to provide a loss report from its insurance 

carrier. Contractor will collect and keep on-file evidence that Contractor and each Subcontractor has 

current certificates of Commercial General Liability Insurance, Excess /Umbrella Liability Insurance, 

and other insurance required herein, and will produce them upon request by Intermountain. 

10.1.9 Maintain throughout Contract Documents Term. Contractor will maintain, from commencement of 

the Work, insurance coverage required in Articles 10.1 and 10.2 as follows:  

a. Commercial General Liability Insurance through expiration of the statute of limitations/repose 

for completed operations, but in no event less than ten (10) years from completion of the 

Project; and 

b. All other insurance through final payment. 

10.1.10 Waivers of Subrogation. Contractor waives all rights against Intermountain and other additional 

insureds for recovery of damages to the extent the losses and damages are covered by existing 

insurance, including without limitation commercial general liability, commercial excess/umbrella 

liability, business auto liability, workers compensation or employer9s liability insurance, and pollution 

liability insurance. Contractor will ensure that all insurance policies required herein will be endorsed 

to include waivers of subrogation in favor of Intermountain. Contractor hereby waives all rights of 

subrogation against Intermountain. 

10.1.11 Excess Coverages. Any type of insurance or any increase of limits of liability not described in the 

Contract Documents which Contractor requires for its own protection or on account of any statute, 

rule or regulation, will be its own responsibility and at its own expense. 

10.1.12 Not Relieve Contractor of Liability. The carrying of any insurance required by the Contract Documents 

will in no way be interpreted as relieving Contractor of any other responsibility or liability under the 

Contract Documents or any applicable law, statute, rule, regulation, or order. 

10.1.13 Contractor Compliance with Policies. Contractor will not violate or permit to be violated any of the 

provisions of the insurance policies required under the Contract. 

10.1.14 Deductible Liability. Any and all deductibles in the above described policies will be assumed by, for 

the account of, and at the sole risk of Contractor.  The allowable deductible for any of the Contractor 

insurance policies required by these General Conditions shall be no less than $1,000 or 0.1 percent of 

the Contract Amount, whichever is greater.   

10.2  <Builder’s Risk= Property Insurance. 

10.2.1 In General. Intermountain will provide through Substantial Completion <Builder9s Risk= property 
insurance for the cost of the Project.  The policy will be written on an all risk basis, with exclusions 

standard for the insurance industry, on policy forms currently and commercially available, with 

insurance carriers selected by Intermountain. 

10.2.2 Deductible.  The above described <Builder9s Risk= policies shall be subject to a total deductible of 
$5,000 per loss occurrence, which deductible shall be assumed by Contractor or Subcontractors, in 

proportion to their share of the total amount of an insured loss occurrence. 



Intermountain General Conditions – 2/2020 43 

10.2.3 Waiver. To the extent damages are covered by the above described <Builder9s Risk= policies, 
Contractor, including all Subcontractors and Material Suppliers, and Intermountain hereby waive all 

rights against each other for damages caused by perils insured against under the <Builder9s Risk= 
insurance provided. Contractor will require similar waivers from each of their contractors, 

subcontractors, material suppliers, sub-consultants and agents, at any tier. 

10.2.4 Policy Terms.  Intermountain will provide a copy of the terms and conditions of the builders risk 

policy to Contractor upon Contractor9s request.  Contractor will comply with terms, conditions, and 
deadlines of the builders risk policy.  The terms, conditions, and deadlines of the builders risk policy 

shall govern coverage.  Contractor will cooperate with Intermountain and the builders risk 

commercial insurer in the investigation, documentation, and settlement of loss claims, including 

without limitation promptly responding to all requests for information and documentation from the 

builders risk commercial insurer and/or Intermountain.  

10.2.5 Special Hazards. Intermountain will bear the risk of loss, delay and/or damage due to earthquake 

and/or flood and may either insure or self-insure that risk.  

10.3  Performance Bond and Payment Bond. If required by the Contract Documents, Contractor will before 

commencement of the Work or within ten (10) Days after signing the Agreement, whichever is earlier, 

submit and maintain in full force and effect as required by law and the Contract Documents, as part of the 

Construction Costs for the Project, written on Form AIA Document A312 (1984) or on other forms provided 

by Intermountain, and include as part of the quoted total all costs involved in securing and furnishing, a 

performance bond and a labor and material payment bond the bonds listed below, based on the completed 

cost of the Contract and effective upon execution of the Contract. These bonds will be from a surety 

company or companies licensed in the state in which the Project is located and holding valid certificates of 

authority under Sections 9304 to 9308, Title 31, of the United States Code as acceptable sureties or 

reinsurance companies on federal bonds, have a penal sum obligation not exceeding the authorization 

shown in the current revision of Circular #570 as issued by the United States Treasury Department, i.e. 

<Treasury List=, and be accompanied by a certified copy of the power of attorney stating the authority of the 
attorney-in-fact executing the bonds on behalf of the surety. 

a. A full 100 percent performance bond covering the faithful execution of the Contract in 

accordance with the Contract Documents; and 

b. A full 100 percent payment bond covering payment of all obligations arising under the Contract 

Documents, for the protection of each person supplying labor, service, equipment, or material 

for the performance of the Work. 

All Subcontractor performance and payment bonds will name Contractor and Intermountain as Obligee.  

Intermountain reserves the right to reject any surety company, performance bond, or labor and material 

payment bond with or without cause. 

10.4 Intermountain Self-Insurance. Intermountain may, at its option, satisfy any insurance requirements 

applicable to Intermountain through its self-insurance and risk management program. 

11. MISCELLANEOUS PROVISIONS. 

11.1 A/E’s Responsibilities. These General Conditions are not intended to provide an exhaustive or complete list 

of A/E9s responsibilities. A separate agreement between Intermountain and A/E incorporates these 

General Conditions by reference and includes additional design responsibilities. 

11.2 Successors and Assigns. Intermountain and Contractor respectively bind themselves, to the other party in 

respect to covenants, agreements and obligations contained in the Contract Documents. Contractor will 

not assign the Contract, or any of its rights or obligations under the Contract, without the prior written 

consent of Intermountain, nor will Contractor assign any amount due or to become due as well as any 

rights under the Contract, without prior written consent of Intermountain. Intermountain may assign the 
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Contract to an institutional lender providing financing for the Project. In such event, the lender will assume 

Intermountain9s rights and obligations under the Contract. Contractor will execute all consents reasonably 

required to facilitate such assignment.  

11.3 Written Notice. Written notice will be deemed to have been duly served if (a) delivered in person to the 

individual or a member of the firm or entity or to an officer of the corporation for which it was intended, or 

(b) delivered at or sent by registered or certified mail, return receipt requested, or (c) deposited for 

delivery with a nationally recognized overnight courier service, to the last business address known to the 

party giving notice. 

11.4 Rights and Remedies. 

11.4.1 Not Limit. Duties and obligations imposed by the Contract Documents and rights and remedies 

available thereunder will be in addition to and not a limitation of duties, obligations, rights and 

remedies otherwise imposed or available by law. 

11.4.2 Not Waiver. Except as expressly provided elsewhere in the Contract Documents, no action or failure 

to act by Intermountain, A/E or Contractor will constitute a waiver of a right or duty afforded them 

under the Contract Documents, nor will such action or failure to act constitute approval or 

acquiescence in a breach thereunder, except as any of the above may be specifically agreed to in 

writing. In no case will Contractor or any Subcontractors be entitled to rely upon any waiver of any of 

these General Conditions unless agreed to in writing by Intermountain.  

11.5 Use of Intermountain Forms. Unless otherwise specifically identified in the Contract, all references or 

requirements for use or submission of documents to Intermountain, to A/E, or to others must be on 

Intermountain9s approved forms. These forms include, without limitation, pay application, requests for 
payment, proposed change orders, change orders, modifications, requests for information, continuation 

sheets, waiver and lien releases, verifications, and other project related documents. Notwithstanding, 

Intermountain may in its sole discretion accept alternate forms. However, Intermountain9s acceptance of 
an alternate form in one instance does not waive or modify the requirements herein for subsequent 

submissions.  

11.6 Governing Law, Jurisdiction and Venue. To the maximum extent permitted by law, Utah laws, excluding its 

conflict-of-law provisions, govern the Contract and both Intermountain and Contractor submit to the 

exclusive jurisdiction and venue of state and federal courts located in Salt Lake County, Utah. 

11.7 Interpretation. In the interest of brevity, the Contract Documents frequently omit modifying words such as 

<all= and <any= and articles such as <the= and <an=, but the fact that a modification or an article is absent 
from the statement and appears in another is not intended to affect the interpretation of either statement. 

11.8 Severability. The invalidity of any part, paragraph, subparagraph, phase, provision or aspect of the 

Contract documents will not impair or affect in any manner the validity, enforceability or effect of the 

remainder of the Contract Documents. 

11.9 Construction of Words. Unless otherwise stated in the Contract Documents, words, which have well-

known technical or construction industry meanings, will be construed as having such recognized meanings. 

Unless the context requires otherwise, all other technical words will be construed in accordance with the 

meaning normally established by the particular, applicable profession or industry. All other words, unless 

the context requires otherwise, will be construed with an ordinary, plain meaning. 

11.10 No Third-Party Rights. The Contract Documents will not be construed to create a contractual relationship 

of any kind (1) between A/E and Contractor, (2) between Intermountain and a Subcontractor or (3) 

between any persons or entities other than Intermountain and Contractor. Nothing contained herein will 

be deemed as creating third party beneficiary contract rights or other actionable rights or duties as 
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between Contractor and A/E, or as between Intermountain, Contractor, or A/E on the one hand, and any 

other person or entity. 

11.11 Change of Control. If a third party acquires a controlling interest (i.e., 50% ownership or more) of 

Contractor, then (a) Contractor will notify Intermountain within fifteen (15) Days of that acquisition, and 

(b) upon that acquisition, Intermountain may terminate for cause the Contract immediately upon written 

notice to Contractor. 

11.12 Entire Agreement and Amendment Limitation. The Contract represents the entire and integrated 

agreement between Intermountain and Contractor and supersedes all prior negotiations, representations 

or agreements, either written or oral. The Contract may be amended or modified only by (1) a written 

amendment executed by both Intermountain and Contractor, or (2) by a Modification. 

11.13 Notices. Any notice required by the Contract will be served upon the recipient9s designated 
representative by hand delivery at the last known business address, or by mail or nationally recognized 

overnight courier service with <delivery confirmation= to the last known address.  

11.14 No Publicity. Without receiving prior written approval from an Intermountain vice president, Contractor 

will not distribute any publicity regarding the Contract. 

11.15 Waivers. No waiver by Intermountain or Contractor of any default will constitute a waiver of the same 

default at a later time or of a different default. 

11.16 Waiver of Consequential Damages. Intermountain and Contractor waive all claims against each other for 

any consequential damages that may arise out of or relate to the Contract. Intermountain waives 

damages including but not limited to is loss of use of the Project, any rental expenses incurred, loss of 

income, profit, or financing related to the Project, loss of business, the services of employees, or loss of 

reputation. Contractor waives damages including but not limited to the loss of business, loss of financing, 

principal office overhead and expenses, loss of profits not related to this Project, loss of bonding capacity 

or loss of reputation. This section may not be construed to preclude recovery of consequential damages 

when such damages are actually recovered from insurance policies required by the Contract Documents. 

The provisions of this section also apply to the termination of the Contract and survive such termination. 

11.17 Compliance. 

11.17.1 Remuneration. Remuneration flowing between the parties is at fair market value for actual and 

necessary items furnished or services rendered, is based upon an arm9s-length transaction, and does 

not take into account, directly or indirectly, the value or volume of any past or future referral or other 

business generated between the parties (or of any referral or business of any principal, affiliate, or 

immediate family member - as those terms may be defined by applicable laws - of either party).  

11.17.2 Financial Relationships. To its knowledge, Contractor (a) is not a physician-owned entity and (b) has 

no prohibited financial relationship with any physician who is in a position to generate business for 

Intermountain, or with an immediate family member of that physician. Intermountain defines a 

<physician-owned entity= as any entity in which a physician, or immediate family member of a 

physician, holds an ownership, investment, or royalty interest (if royalties are paid on any purchase 

resulting from the royalty holder9s order). The Code of Federal Regulations (CFR) defines <financial 

relationship= (in 42 CFR 411.354) and <immediate family member= (in 42 CFR 411.351).  

[Note: Physicians and their immediate family members may own investment securities of Contractor 

if that investment complies with 42 CFR 411.356(a) or (b), and may have a compensation 

arrangement that both complies with 42 CFR 411.357(p) and does not take into account the volume 

or value of referrals or other business generated for Intermountain by a physician or a physician9s 
immediate family members.] 
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11.17.3 Exclusion or Sanction. Contractor warrants that neither it, or any of its affiliates or employees, 

excluded from participation in, or sanctioned under, any state or federal healthcare program, 

including those set forth in 42 U.S.C. §1320a 7b(f). Contractor will notify Intermountain immediately 

in writing if the warranty in the preceding sentence is, or becomes, inaccurate during the Term.  

11.17.4 Access to Books and Records. Intermountain is a provider under Federal Medicare programs and is 

subject to Section 952 of the Omnibus Reconciliation Act of 1980. That law requires Intermountain, as 

a provider, to include the following provision in its agreements with suppliers who receive $10,000 or 

more under an agreement with Intermountain. If requested by the Secretary of HHS, by the U.S. 

Comptroller, or by an authorized representative of either of them, Contractor will make available to 

the requestor the Contract and Contractor9s books, documents, and records to allow the requestor to 
certify the nature and extent of the charges for services provided under the Contract and charged to 

Medicare. Contractor will continue to make those items available for four years after Contractor 

furnishes the final products (or services) under the Contract. If Contractor contracts with another to 

carry out any of Contractor9s duties under the Contract and the Subcontractor is to receive $10,000 
or more in value under that subcontract, then Contractor will obtain a written contractual 

commitment from the Subcontractor to comply with the obligations of this section of the Agreement. 

The obligations of this Section survive the expiration or other termination of the Contract. 

11.17.5 Code of Ethics. In its dealings with Intermountain, Contractor has and will comply with all codes of 

ethics applicable to suppliers and their interactions with purchasers like Intermountain, including, 

without limitation, the AdvaMed Code of Ethics on Interactions with Health Care Professionals.  

11.17.6 Facility Access Policy. All of Contractor9s representative(s) entering any Intermountain facility must 

comply with Intermountain9s Facility Access Policy. This policy requires each of these Contractor 

representatives to check in with Intermountain on each visit to an Intermountain facility to receive an 

identification badge; and as applicable, log onto:  https://intermountainhealthcare.org/supply-chain-

organization/for-suppliers/for-current-suppliers/access-to-intermountain-facilities/ and complete the 

registration requirements. Please contact Intermountain representative with any questions.  

11.17.7 Equal Opportunity. Affirmative Action. Intermountain is an equal opportunity employer and federal 

contractor. Consequently, the parties agree that, to the extent applicable, they will comply with the 

following, which are incorporated herein by reference: 41 CFR 60 1.4(a), 41 CFR 60 300.5(a), 41 CFR 

60 741.5(a), and Executive Order 13496 (29 CFR Part 471, Appendix A to Subpart A), relating to the 

notice of employee rights under federal labor laws, specifically: 

a. Intermountain and Contractor will abide by the requirements of 41 CFR 60 300.5(a), as 

applicable. This regulation prohibits discrimination against qualified protected veterans, and 

requires affirmative action by covered prime contractors and Subcontractors to employ and 

advance in employment qualified protected veterans. 

b. Intermountain and Contractor will abide by the requirements of 41 CFR 60 741.5(a), as 

applicable. This regulation prohibits discrimination against qualified individuals on the basis of 

disability, and requires affirmative action by covered prime contractors and Subcontractors to 

employ and advance in employment qualified individuals with disabilities. 

11.17.8 Remedies. If Contractor breaches any obligation of this section, Intermountain may immediately 

terminate for cause the Contract upon written notice to Contractor.  

11.18 Work Restrictions / Drug Testing. Contractor will ensure that Contractor, its agents, employees, and all 

Subcontractors do not use or consume alcohol or cannabis, or illegally use drugs, upon Intermountain9s 
property or enter upon or perform any work on Intermountain9s property while under their influence. 
Contractor will obtain necessary consents and will conduct periodic inspections and drug testing to 

monitor and ensure compliance with these requirements. Contractor will bear the expenses of such 

inspections and drug testing and will hold Intermountain harmless from all claims arising out of or relative 

thereto.  In addition, Contractor will ensure that Contractor and all Subcontractors do not smoke or vape 

https://intermountainhealthcare.org/supply-chain-organization/for-suppliers/for-current-suppliers/access-to-intermountain-facilities/
https://intermountainhealthcare.org/supply-chain-organization/for-suppliers/for-current-suppliers/access-to-intermountain-facilities/
https://intermountainhealthcare.org/supply-chain-organization/for-suppliers/for-current-suppliers/access-to-intermountain-facilities/
https://intermountainhealthcare.org/supply-chain-organization/for-suppliers/for-current-suppliers/access-to-intermountain-facilities/
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anything upon Intermountain9s property except and only within designated smoking areas approved by 
Intermountain.  

11.19 Utah State Sales Tax.  Contractors should be exempt on purchases of material installed or converted into 

real property to be used by Intermountain. The Contractor will furnish each vendor with Intermountain9s 
Tax exemption number. 

11.20 Notice of Intent to Obtain Final Completion.  Contractor shall file with the Utah State Construction 

Registry, on its own behalf and/or on behalf of Intermountain, a notice of intent to obtain final 

completion at least forty-five (45) Days before the day on which Intermountain or Contractor files or 

could file a notice of completion under Utah statutes if: (1) the completion of performance time under the 

original contract for construction work is greater than one hundred twenty (120) Days; (2) the total 

original construction contract price exceeds $500,000; and (3) neither Contractor nor Intermountain has 

obtained a payment bond in accordance with Utah Code Ann. Section 14-2-1.  

11.21 Notice of Completion.  Within five (5) Days of final completion of the Project and in compliance with 

Section 38-1a-507 Utah Code Annotated, Contractor shall file with the Utah State Construction Registry, 

and copy to Intermountain, a notice of completion which shall include, without limitation, the following:  

a. The name, address, telephone number, and email address of the person filing the notice of 

completion;  

b. The name of the county in which the Project and/or Project site is located; 

c. The date on which final completion is alleged to have occurred;  

d. The method used to determine final completion; and 

e. One of the following:  

1. The tax parcel identification number of each parcel included in the Project and/or 

Project site;  

2. The entry number of a preliminary notice on the same project that includes the tax 

parcel identification number of each parcel included in the Project and/or Project 

site; or 

3. The entry number of the building permit issued for the Project. 

Notwithstanding any other provision of the Contract Documents to the contrary, Contractor and 

Intermountain agree that any breach or failure to comply with this requirement by Contractor will 

constitute a breach of contract and the Contractor will be liable for any direct, indirect, or consequential 

damages to Intermountain flowing from this breach. 

11.22 Audit Rights. Contractor will keep, maintain and preserve complete, current and accurate books, records, 

and accounts of the transactions contemplated by this Agreement and such additional books, records and 

accounts as are necessary to establish and verify Contractor9s compliance with the Contract. All these 
books, records and accounts will be available for inspection and audit by Intermountain and/or an 

independent third party designated by Intermountain and approved by Contractor at any time during the 

Term and for two (2) years thereafter, but only during reasonable business hours and upon reasonable 

notice. In addition: 

a. Intermountain agrees that its routine audits will not be conducted more frequently than once in 

any consecutive twelve (12) month period. 

b. If, after any audit of Contractor, Intermountain requires additional information regarding the 

transactions contemplated by the Contract, Contractor will furnish to Intermountain or to the 

third-party audit firm any additional information Intermountain specifies that relates to the audit 

period to establish and verify Contractor9s compliance with the Contract Documents. 
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c. Intermountain9s right to inspect and audit is without prejudice to any other or additional rights or 
remedies of either party. 

d. Contractor agrees to not unreasonably withhold approval of any independent third-party audit 

firm. 

e. If an audit reveals an overcharge incurred by Intermountain on this Project, Contractor will 

provide a written response explanation, correct any error and remit any monies due within ten 

(10) Days after receiving notice of the error or overcharge. 

Intermountain may audit applications for payments or any other aspect of the Services and Work of 

Contractor and of the Subcontractor or suppliers at any tier. Contractor will cooperate with Intermountain 

in providing all necessary information for any Intermountain audit. 

12. TERMINATION OR SUSPENSION OF THE CONTRACT. 

12.1  Termination by Contractor. 

12.1.1 In General. If the Work is stopped for a period of ninety (90) Days through no act or fault of 

Contractor or a Subcontractor, or their agents or employees or any other persons performing 

portions of the Work under contract with any of the above, Contractor, may terminate the Contract 

in accordance with 12.1.2 herein below for any of the following reasons: 

a. Because Intermountain has persistently failed to fulfill fundamental Intermountain9s obligations 
under the Contract Documents with respect to matters important to the progress of the Work; 

b. Issuance of an order of a court or other public authority having jurisdiction which necessitates 

such termination, except that where Contractor has standing, Contractor must cooperate in 

efforts to stay and/or appeal such order; 

c. A governmental declaration of national emergency, making material unavailable; or 

d. Unavoidable casualties or other similar causes as listed in Paragraph 12.2.2(2) herein below. 

12.1.2 Notice. If one of the reasons for termination in Paragraph 12.1.1 hereinabove exist, Contractor may, 

upon ten (10) additional Days9 written notice to Intermountain and A/E, and such condition giving 
cause for termination still not cured, terminate the Contract and recover from Intermountain 

payment for Work executed and for proven loss with respect to materials, equipment, tools, and 

construction equipment and machinery, including reasonable overhead, profit and damages 

associated only with work completed before the notice of termination. 

12.2  Termination by Intermountain for Cause. 

12.2.1 In General. Intermountain may terminate the Contract if Contractor fails to cure any of the following 

within a period of ten (10) Days (or longer if Intermountain so approves in writing) after receipt of 

notice from Intermountain specifying the cause for termination: 

a. Contractor refuses or fails to supply enough properly skilled workers or proper materials; 

b. Contractor fails to make payment to Subcontractors for materials or labor in accordance with the 

respective agreements between Contractor and the Subcontractors; 

c. Contractor disregards laws, ordinances, or rules, regulations, resolutions or orders of a public 

authority having jurisdiction; or 

d. Contractor fails to perform the Work within the time specified in the Contract Documents or any 

authorized extension thereof or Contractor fails to make progress with the Work as to endanger 

such compliance; 

e. Contractor fails to perform the Work or is otherwise in breach of a provision of the Contract 

Documents; 
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f. Contractor fails to respond promptly to the financial responsibility inquiry herein; 

g. As permissible by law for a reason to terminate, Contractor is adjudged bankrupt; 

h. As permissible by law for a reason to terminate, Contractor should make a general assignment 

for the benefit to creditors; 

i. As permissible by law for a reason to terminate, Contractor has or should have a receiver 

appointed on account of Contractor9s insolvency; or 

j. Contractor fails to follow the material safety requirements and precautions either as expressly 

provided in the Contract Documents or as consistent with the customary practices in the 

industry. 

12.2.2 Intermountain9s Right to Carry Out the Work.  If Contractor defaults or neglects to carry out the Work 

in accordance with the Contract Documents and fails within a ten (10) Day period (or longer if 

approved by Intermountain in writing) after receipt of written notice from Intermountain to cure 

such default or neglect, Intermountain may without prejudice to other remedies Intermountain may 

have, correct such deficiencies, including taking over the Work and prosecuting the same to 

completion, by contract or otherwise, and may take possession of, and utilize in completing the 

Work, such materials, appliances, and facilities as may be on the site of the Work as well as the site as 

necessary for its proper completion. In such case, Intermountain will offset from payments then or 

thereafter due Contractor the cost of correcting such deficiencies, including compensation for A/E, 

Intermountain9s staff and legal counsel9s additional services and expenses made necessary by such 
default, neglect or failure. If payments then or thereafter due Contractor are not sufficient to cover 

such amounts, Contractor will pay the difference to Intermountain. Contractor will continue 

performance of the Contract to the extent not terminated.  

12.2.3 Items Required to Be Transferred or Delivered. Intermountain may require Contractor to transfer title 

and deliver to Intermountain, in the manner and to the extent directed by Intermountain: 

a. Any completed portion of the Work; and 

b. Any partially completed portion of the Work and any parts, tools, dies, jigs, fixtures, drawings, 

information, and contract rights (hereinafter called <construction materials=) as Contractor has 
specifically produced or specifically acquired for the performance of such part of this Contract as 

has been terminated; and Contractor will, upon direction of Intermountain, protect and preserve 

property in the possession of Contractor in which Intermountain has an interest. 

12.2.4 Payment. When Intermountain terminates the Contract for one or more of the reasons stated in 

Paragraph 12.2.1, Intermountain may withhold payment and/or pursue all available remedies. 

12.2.5 Intermountain Protection If Lienable. When the subject property is lienable, Intermountain may 

withhold from amounts otherwise due Contractor for such completed Work or construction materials 

such sum as Intermountain determines to be necessary to protect Intermountain against loss because 

of outstanding liens or claims for former lien holders. 

12.2.6 Credits and Deficits. If the unpaid balance of the Contract Sum exceeds the full cost of finishing the 

Work, including compensation for A/E9s services and expenses made necessary thereby, such excess 
will be paid to Contractor. If such cost exceeds the unpaid balance, Contractor will pay the difference 

to Intermountain this obligation for payment will survive the termination of the Contract. 

12.2.7 If Contractor Found Not in Default or Excusable. If, after notice of termination of the Contract under 

the provisions of this Article, it is determined for any reason that Contractor was not in default under 

the provisions of this Article, or that the default was excusable under the provisions of this Article, 

the rights and obligations of the parties will be the same as if the notice of termination had been 

issued pursuant to the termination for convenience provisions. 
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12.2.8 Rights and Remedies Not Exclusive. The rights and remedies of Intermountain provided in this Article 

12.2 will not be exclusive and are in addition to any other rights and remedies provided by law or 

under this Contract. 

 

12.3  Suspension, Delay or Interruption of Work by Intermountain for Convenience. 

12.3.1 By Intermountain in Writing. Intermountain may in writing and without cause, order Contractor to 

suspend, delay or interrupt the Work in whole or in part for such period of time as Intermountain 

may determine to be appropriate for the convenience of Intermountain. 

12.3.2 Adjustments. Any adjustment in Contract Sum and Contract Time will be in accordance with Articles 

3, 4, and 7. 

12.4  Termination for Convenience of Intermountain. 

12.4.1 In General. The performance of Work under this Contract may be terminated by Intermountain in 

accordance with this Article 12.4 in whole, or from time to time, in part, whenever Intermountain will 

determine that such termination is in the best interest of Intermountain or any person for whom 

Intermountain is acting under this Contract. Any such termination will be effected by delivery to 

Contractor of a notice of termination specifying the extent to which performance of Work under the 

Contract is terminated, and the date upon which such termination becomes effective. 

12.4.2 Contractor Obligations. After receipt of a notice of termination, and except as otherwise directed by 

Intermountain in writing, Contractor will: 

a. Stop work under the Contract on the date and to the extent specified in the notice of 

termination; 

b. Place no further orders or subcontracts for materials, services or facilities, except as may be 

necessary for completion of such portion of the Work under the Contract as is not terminated; 

c. Terminate all orders and subcontracts to the extent that they relate to performance of Work 

terminated by the notice of termination; 

d. Assign to Intermountain in the manner, at the times, and to the extent directed by 

Intermountain, all of the right, title and interest of Contractor under the orders and subcontracts 

so terminated, in which case Intermountain will have the right, in its discretion, to settle or pay 

any or all claims arising out of the termination of such orders and subcontracts; 

e. Settle all outstanding liabilities and all claims arising out of such termination of orders and 

subcontracts, with the approval or ratification of Intermountain, which approval or ratification 

will be final for all the purposes of this Article 12.4; 

f. Transfer title and deliver to Intermountain in the manner, at the times, and to the extent, if any, 

directed by Intermountain: 

(i) The fabricated or unfabricated parts, work in process, completed work, supplies, and other 

material produced as a part of, or acquired in connection with the performance of the Work 

terminated by the notice of termination; and 

(ii) The completed or partially completed drawings, information, and other property which, if 

the Contract had been completed, would have been required to be furnished to 

Intermountain; 

g. Use best efforts to sell, in the manner, at the times, to the extent, and at the price or prices 

directed or authorized by Intermountain, any property of the types referred to in Paragraph 

12.4.2.f above; provided, however, that Contractor: 

(i) Will not be required to extend credit to any purchaser; and 



Intermountain General Conditions – 2/2020 51 

(ii) May acquire any such property under the conditions prescribed by and at a price or prices 

approved by Intermountain; and provided further that the proceeds of any such transfer of 

or disposition will be applied in reduction of any payments to be made by Intermountain to 

Contractor under this Contract or will otherwise be credited to the Contract Sum or paid in 

such other manner as Intermountain may direct; 

h. Complete performance of such part of the Work as will not have been terminated by the notice 

of termination; and 

i. Take such action as may be necessary, or as Intermountain may direct, for the protection and 

preservation of the property related to this Contract which is in the possession of Contractor in 

which Intermountain has or may acquire an interest. 

12.4.3 Agreed Upon Payment. Subject to the provisions of Paragraph 12.4.2 above, Contractor and 

Intermountain may agree upon the amount to be paid to Contractor by reason of the total or partial 

termination of Work pursuant to this Article 12.4. 

12.4.4 Payment Not Agreed Upon. In the event of the failure of Contractor and Intermountain to agree, as 

provided in Paragraph 12.4.3, upon the whole amount to be paid to Contractor by reason of the 

termination of Work pursuant to this Article 12.4, Intermountain will pay to Contractor the portion of 

the Contract Sum requisite with the portion of the Work completed as determined by Intermountain 

as of the date of termination, subject to offsets if any. 

12.4.5 Deductions. In arriving at the amount due Contractor under this Article 12.4, there will be deducted: 

a. All unliquidated advance or other payments on account theretofore made to Contractor, 

applicable to the terminated portion of this Contract; 

b. Any Claim which Intermountain may have against Contractor in connection with this Contract; 

and 

c. The agreed price for, or the proceeds of sale of, any materials, supplies, or other things acquired 

by Contractor or sold, pursuant to the provisions of this Article 12.4, and not otherwise 

recovered by or credited to Intermountain. 

12.4.6 Partial Payments. Intermountain may, from time to time, under such terms and conditions as it may 

prescribe, make partial payments and payments on account against cost incurred by Contractor in 

connection with the terminated portion of this Contract whenever, in the opinion of Intermountain 

the aggregate of such payments will be within the amount to which Contractor will be entitled 

hereunder. If the total of such payments is in excess of the amount finally agreed or determined to be 

due under this Article 12.4, such excess will be payable by Contractor to Intermountain upon 

demand, together with interest at a rate of five percent (5%) per annum for the period until the date 

such excess is repaid to Intermountain; provided, however, that no interest will be charged with 

respect to any such excess payment attributable to a reduction in Contractor9s claim by reason of 
retention or other disposition of termination inventory until ten (10) Days after the date of such 

retention or disposition, or such later date as determined by Intermountain by reason of the 

circumstances. 

12.4.7 Preserve and Make Available Records. Unless otherwise provided for in this Contract, or by applicable 

law, Contractor will, from the effective date of termination until the expiration of three years after 

final settlement under this Contract, preserve and make available to Intermountain at all reasonable 

times at the office of Contractor, but without direct charge to Intermountain, all books, records, 

documents and other evidence bearing on the costs and expenses of Contractor under this Contract 

and relating to the Work terminated hereunder, or, to the extent approved by Intermountain 

Representative, photographs, micrographs, or other authentic reproductions thereof. 

12.4.8 Intermountain9s Right to Stop the Work. If Contractor fails to correct Work or fails to carry out Work, 

as required by the Contract Documents or fails to comply with all required and customary safety 
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precautions; Intermountain, by written order signed personally or by an agent specifically so 

empowered by Intermountain in writing, may order Contractor to stop the Work, or any portion 

thereof, until the cause for such order has been eliminated; however, the right of Intermountain to 

stop the Work will not give rise to a duty on the part of Intermountain to exercise this right for the 

benefit of Contractor or any other person or entity. 

END OF DOCUMENT 
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SECTION 004373 

 

SCHEDULE OF VALUES 

 

NAME OF BIDDER:   

 

DATE:   

 

DIV TITLE AMOUNT $/SQ. FT COMMENTS 

01 General Conditions $___________ $___________  

02 Demolition  $___________ $___________  

02 Saw cut slab $___________ $___________  

03 Concrete $___________ $___________  

04 Masonry $___________ $___________  

05 Steel $___________ $___________  

06 Woods and Plastics $___________ $___________  

07 
Thermal and Moisture 
Protection 

$___________ $___________  

08 Openings $___________ $___________  

09 Finishes $___________ $___________  

10 Specialties $___________ $___________  

12 Furnishings $___________ $___________  

21 Fire Suppression $___________ $___________  

22 Plumbing $___________ $___________  

23 HVAC $___________ $___________  

26 Electrical $___________ $___________  

31 Earthwork $___________ $___________  

32 Landscape $___________ $___________  

33 Utilities  $___________ $___________  

     

 SUBTOTAL $___________ $___________  

 
OVERHEAD AND 

PROFIT 
$___________ $___________  
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 TOTAL COST $___________ $___________  

 END OF SECTION 
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SECTION 01 23 00 3 ALTERNATES 

 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Section identifies each Alternate by number and describes basic changes to be 

incorporated into Work, only when that Alternate is made a part of Work by specific 

provisions in Construction Contract. 

B.   Section includes only nontechnical descriptions of Alternates.  

C.   Refer to specific Sections of Specifications and Drawings for technical description of  

Alternates. 

D.  Coordinate related Work, and modify surrounding Work as required to properly  

integrate Work under each Alternate and to provide complete construction required 

by Contract Documents. 

 

1.2 DESCRIPTION 

 

A. Work includes: 
 

1.Indicate Alternate prices on Bid Form. 

2.Alternates will be selected after bids are evaluated. 

3. Selected Alternates will be made a part of Contract and final Contract Amount will 

be adjusted accordingly. 
 
1.3 ALTERNATES  

 

A. Alternate No. 1: Base bid for this alternate includes all remodel work described 

in the Construction Documents.  Add Alternate #1 includes the finishes as 

indicated in the Construction Documents.  See finish plan and finish schedule. 

 

 

PART 2 3 PRODUCTS (Not Used) 

 

 

PART 3 3 EXECUTION (Not Used) 

 

 

END OF SECTION 
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SECTION 01 29 00 3 PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes measurement and payment provisions for, but not limited to, the following:

1. Materials Delivered but Not Yet Installed. 

2. Schedule of Values.

3. Applications for Payment.

4. Preliminary Progress Schedule.

5. Construction Progress Schedule.

6. Change Orders.

1.2 MATERIALS DELIVERED BUT NOT INSTALLED

A. Exclude from Applications for Payment materials or equipment delivered and stored, but not yet 

incorporated into the Work, unless circumstances dictate acceptance (i.e. pre-purchase of 

equipment for early delivery to prevent delay of construction or subsequent facility opening 

date) and pre-payment is agreed to, in writing, by the Owner.

B. If Owner has agreed to make early payment on account of materials or equipment not 

incorporated in the Work, but delivered and stored in conformance with the requirements of the 

Contract Documents, at the site, or at some other location agreed upon in writing, such 

pre-payment shall be conditioned upon approval by Contractor's Insurance Carrier, and 

Architect, in writing, prior to submission by Contractor of the applicable payment request.  

C. Pre-payment request shall contain substantiating documentation, including:

1. Bill(s) of Sale.

2. Evidence of insurance for the materials or equipment, covering the item(s) until 

completion of installation.

3. Provision for transportation to the Project Site.

4. Protection of Owner's interest under any circumstance (i.e.  Owner's right to retrieve 

equipment or materials from storage area of a bankrupt company's property).

5. Provision for inspection/testing at the stored location.
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6. Provision for security until completion of installation.

1.3 SCHEDULE OF VALUES 

A. Type schedule on AIA Document G703.  Owner's Standard Invoice/Schedule of Values or 

Contractor's standard forms and automated printout equivalent to the AIA Document will be 

considered for approval by Owner upon Contractor's request.  Identify schedule with:

1. Title of Project and location.

2. Architect and Project number.

3. Name and Address of Contractor.

4. Contract designation.

5. Date of submission.

B. Schedule shall list the installed dollar value of the component parts of the Work in sufficient 

detail to serve as a basis for computing values for progress payments during construction.

C. List each subcontract first using the Table of Contents of the Project Manual as the format.

1. Next list any allowances included in the contract amount.

2. List each major section or portion of work to be performed by the Contractor.

3. List Contractor's fee separately.

4. List any contingencies.

5. Identify each line item with the number and title of the respective major section of the 

specifications.

6. Subdivide items to correspond with cost correlation requirements for construction 

progress schedule.

D. For each major line item list sub-values of major products by building area or floor level or other 

operations under the item.

E. For the various portions of the Work:

1. Each item shall include a directly proportional amount of the Contractor's overhead 

and profit.

2. For items on which progress payments will be requested for stored materials, break 

down the value into:

a. The cost of the materials, delivered and unloaded, with taxes paid.
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b. The total installed value.

B. The sum of all values listed in the schedule shall equal the total Contract Sum.

C. Refer to General Conditions, Article 12, for changes.

1.4 APPLICATIONS FOR PAYMENT

A. Format and Data Required:

1. Submit applications typed on AIA Document G702/703, Application for Payment.  

Contractor's standard forms and automated print-out equivalent to the AIA Document 

will be considered for approval by Architect upon request by the Contractor.

2. Submit 2 copies with "wet" signatures.

3. Add provision for Inspector of Record's signature.

B. Provide itemized data on continuation sheet: 

1. Format, schedules, line items and values:  Those of the Schedule of Values accepted 

by Architect.

2. Include Payment Application number.

C. Preparation of Application for Each Progress Payment:

1. Application Form: 

a. Fill in required information, including that for Change Orders executed prior to 

date of submittal of application along with the number assigned to each 

Change Order.

b. Fill in summary of dollar values to agree with respective totals indicated on 

continuation sheets.

c. Certification that the Project Record Documents are current with the progress 

status of the Project.

d. Execute certification with signature of a responsible officer of Contract firm.

2. Continuation Sheets:

a. Fill in total list of all scheduled component items of Work, with item number 

and scheduled dollar value for each item.

b. Fill in dollar value in each column for each scheduled line item when work has 

been performed or products stored.

1) Round off values to nearest dollar, or as specified for Schedule of 

Values, and percent of item completion.

c. List each Change Order executed prior to date of submission, at 
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the end of the continuation sheets.

1) List by Change Order number, and description, as for an original 

component item of work.

D. Substantiating Data for Progress Payments:

1. When Owner or Architect requires substantiating data, submit  information, with a 

cover letter identifying:

a. Project.

b. Application number and date.

c. Detailed list of enclosures.

d. For stored products.

1) Item number and identification as shown on application.

2) Description of specific Material.

2. Submit 1 copy of data and cover letter for each copy of application.

3. Revised updated CPM schedule.

4. Current period's General Contractor Conditional Waiver and the prior period's 

Unconditional Waiver.

5. Waivers from Subcontractors.

6. Copies of invoices for National Purchase Agreement (NPA) items.

7. Corrections and updates to "as-built" documents.

E. Preparation of Application for Final Payment:

1. Fill in application form as specified for progress payments.

2. Use continuation sheet for presenting the final statement of accounting as specified in 

Section 01700 - CONTRACT CLOSEOUT.

F. Submittal Procedure:

1. Submit Applications for Payment to Owner at the times stipulated in the Agreement.

2. Number:  3 copies of each Application.

3. When Owner, Inspector of Record, and Contractor agree on percentages to be 

requested, and when agreed and signed by them and Architect, Architect will transmit 

the Certificate for Payment to Owner.

4. Approval and signing of the Application for Payment by Owner and Arc
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hitect is contingent upon approval of the current status of the As-Built Drawings/Record 

Documents and submittal of updated CPM schedule.

1.5 CHANGE ORDERS

A. Change Orders shall be processed by the Architect in accordance with the Conditions of the 

Contract, Supplementary Conditions of the Contract, and as herein specified.

B. Coordination with Contractor's Submittals:

1. Revise Schedule of Values and Application for Payment forms monthly to record each 

change as a separate item of Work, and to record the adjusted Contract Sum.

2. Upon completion of work under a Change Order, enter pertinent changes in record 

documents.

PART 2 3 PRODUCTS (Not Used)

PART 3 3 EXECUTION (Not Used)

END OF SECTION
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SECTION 01 31 00 3 PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1 SUMMARY

A. This Section describes the requirements for Project coordination.

1.2 DESCRIPTION OF REQUIREMENTS

A. Minimum administrative and supervisory requirements necessary for coordination of 

Work shall be fulfilled collectively by the Contractor in coordination with 

subcontractors including, but not necessarily limited to, the following:

1. Coordination drawings.

2. Coordination meetings.

3. Administrative coordinating personnel.

4. Contractor's coordination of work.

1.3 COORDINATION MEETINGS

A. Schedule and conduct meetings and conferences at project site, unless otherwise 

indicated.

1.4 ADMINISTRATIVE COORDINATION PERSONNEL

A. Provide a General Superintendent and other administrative and supervisory 

personnel required for performance of the Work.

B. Provide specific coordinating personnel for each subcontractor as reasonably 

required for interfacing Work with other work of total Project.

C. Submittal of Staff Names, Duties:  Within 7 days of Notice to Proceed  submit to the 

Owner a listing of principal staff assignments and consultants, including names, 

addresses and telephone numbers.

1.5 CONTRACTOR'S COORDINATION OF WORK

A. Provide and coordinate the following:

1. General and special services and operations to furnish and install Work.

2. Primary, major and accessory materials, and items necessary to complete 

the installation.

3. Labor operations and material items reasonably incidental for finishing.
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4. Performance of work and delivery of materials in accordance with 

established construction schedules.

B. Coordinate all aspects of construction operations, generally, and specifically as 

required to provide Owner with a complete, operable facility.

1. Resolve any dispute over coordination, or failure to coordinate, such that 

resolution is consistent with Contract Documents.  When such resolution is 

not possible, refer to the General Conditions.

2. Where proper execution of this Work depends on the work of any other 

contractor, inspect and promptly report to Architect any defects in such 

work that render it unsuitable for such proper execution and results.

3. Cooperate with other contractors on the Project site and with Architect so 

that completion of all work can proceed with prudent speed.

a. Furnish other contractors, whose work is fitted to this work, detail 

and erection drawings giving full information regarding the 

fabrication and assembly of this Work.

b. So far as possible, drawings shall indicate checked field 

measurements.  

c. Cooperate in timing this Work to join with the work of other 

contractors or the Owner.

4. Check the drawings of other contracts for interferences with this Work and 

promptly report to Architect, in writing, any such interferences.  

5. Submit complete information, including Drawings, descriptions, sketches, 

marked prints, etc., as required for Architect's review and coordination of 

drawings by others which are a part of this Work.

C. Mechanical, Electrical, and Related Systems Coordination:  Prior to proceeding 

with the work, and before installation, coordinate and work out all "tight" conditions 

involving work of various Sections.  

1. Before work proceeds in these areas, prepare supplemental drawings for 

review by the Architect.  

2. Provide all work necessary to coordinate tight conditions, including 

supplemental drawings in sufficient detail for showing that all work is 

coordinated in "tight" areas, and additional labor and materials necessary 

to overcome "tight" conditions at no increase in cost to the Owner.  

3. Coordination of "tight" conditions shall include:  

a. Providing sufficient clear space around all equipment necessary for 

maintenance access and as required by Code.
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b. Adjustments in depth, position, and elevation of underground and 

overhead utilities at points of conflict. Utility space conflicts shall be 

resolved by giving precedence to those utilities which are called 

out to be sloped.  The term "utility" as used in this paragraph 

includes:  all piping, conduit, and ductwork.

1.6 COORDINATION DRAWINGS

A. Submit plans and cross-sections in sufficient detail to show coordinated layout of all 

ducts, pipes, electrical work, access doors, above ceiling clearances, canopy 

rigging, acoustical curtains, and other related items.  Plans and cross-sections shall 

be provided that include all underground ducts, electrical ductbanks, piping, and 

other underground utilities.

B. Engage professional drafter to prepare these drawings to one-quarter scale on 

Auto-CAD with title blocks to match the Contract Drawings.

1. These plans shall reflect existing dimensions as field-verified by the 

Contractor.

2. Plans shall be uniform and identical and shall serve as backgrounds for 

preparation of shop or layout drawings required under Divisions 15 and 16 

and ultimately for recording of as-built information required under these 

divisions.

3. Where additional sheets of elevations, sections, details, and/or diagrams 

are required, such sheets shall match the Contract Drawings with respect 

to size and title block.

4. Prior to beginning excavation for structural footings and utilities, submit a 

coordination plan showing all underground utilities including:  all 

underground piping, underground ductwork, electrical and 

communication ductbanks.  

a. The plan shall be a composite overlay of sheets each dedicated to 

a single underground utility using a common background and 

scale.  

b. Dimensions shall be sufficient to clearly indicate the position and 

depth of each utility relative to structural footings, above grade 

structures, and finished grade.  

c. At points where the plan indicates that utilities will cross each other, 

cross a structural footing, or run within six (6) feet parallel to either 

each other or a structural footing, provide a cross section drawing.  

d. Cross section drawings shall clearly show the relative positions and 

depths of each utility and structural footing.  

e. The composite plan and cross section drawing(s) shall be updated 

to "as-builts" and submitted with the Project Record (As-
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Built) Drawings.

C. Do not commence work until the Architect has reviewed these Drawings.

1.7 MISCELLANEOUS PROVISIONS

A. Prior to starting a particular type or kind of work:

1. Examine for relevant information, all Contract Documents and subsequent 

data issued;

2. Check accepted submittals and verify dimensions at job site;

3. Consult manufacturers for instructions applicable to conditions under which 

Work is to be installed;

4. Inspect areas, surfaces or construction receiving the Work. 

a. Start of work shall signify compliance with the above requirements 

and acceptance of previously placed construction or substrates as 

being in satisfactory condition to achieve proper installations and 

first quality workmanship as intended under these specifications.

b. Failure to so inspect and report shall constitute an acceptance of 

the other contractor's work.

PART 2 3 PRODUCTS (Not Used)

PART 3 3 EXECUTION (Not Used)

END OF SECTION
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SECTION 01 31 10 3 FIELD ENGINEERING

PART 1 - GENERAL

1.1 FIELD MEASUREMENTS AND EXISTING CONDITIONS

A. Contractor Responsibility:  Exact field measurements are responsibility of the 

Contractor.  Any required off-sets, additional fittings, re-routing of existing or new 

work to provide serviceable system within the location shown, and to maintain 

head room and clearances to match existing construction, are responsibility of 

the Contractor.

B. Layout of the Work:  The Contractor shall employ, at the Contractor's own 

expense, Registered Civil Engineer or Licensed Land Surveyor.  Contractor's 

engineer or surveyor will provide layout of the work of the Project and establish all 

reference points and elevations required for construction.  

  1.2 GRADES, LINES AND LEVELS

A. Identification:  Owner will identify existing benchmarks, control points, and 

property corners.

B. Reference Points:  Locate existing permanent benchmarks, control points, and 

similar reference points before beginning the Work.  Preserve and protect 

permanent benchmarks and control points during construction operations.

C. Benchmarks:  Establish and maintain a minimum of six permanent benchmarks on 

Project site, referenced to data established by survey control points.  Comply with 

authorities having jurisdiction for type and size of benchmark.

1. Record benchmark locations, with horizontal and vertical data, on Project 

Record Documents.

2. Where the actual location or elevation of layout points cannot be 

marked, provide temporary reference points sufficient to locate the Work.

3. Remove temporary reference points when no longer needed.  Restore 

marked construction to its original condition. 

D. Preservation:  All stakes, boundary lines, bench marks or survey marks, etc., which 

have been or may be established in any part of the Project site or adjacent 

thereto shall be carefully preserved and respected by the Contractor and shall be 

restored at the Contractor's expense if lost or destroyed as result of the 

Contractor's operations.

1. Replace lost or destroyed permanent benchmarks and control points 

promptly.  Base replacements on the original survey control points.

E. Conflict:  The Contractor will be held responsible for correctness of layout, for 
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establishing location of existing concealed utility lines, and for notifying the 

Architect in writing in event of conflict with the Drawings.  In such case, the 

Contractor shall not proceed until instructed by the Architect.

F. Certified Survey:  On completion of foundation walls, major site improvements, 

and other work requiring field-engineering services, prepare a certified survey 

showing dimensions, locations, angles, plumbness and elevations of construction 

and sitework.

G. Final Property Survey:  Prepare a final property survey showing significant features 

(real property) for Project.  Include on the survey a certification, signed by land 

surveyor that principal metes, bounds, lines, and levels of Project are accurately 

positioned as shown on the survey.

1. Show boundary lines, monuments, streets, site improvements and utilities, 

existing improvements and significant vegetation, adjoining properties, 

acreage, grade contours, and the distance and bearing from a site 

corner to a legal point. 

END OF SECTION
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SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division 1 Specification Sections, apply to this 

Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for submitting Shop 

Drawings, Product Data, Samples, and other submittals.

1.3 SUBMITTAL PROCEDURES

A. General:  Electronic copies of CAD Drawings of the Contract Drawings will not be 

provided by Architect for Contractor's use in preparing submittals.

B. Coordination:  Coordinate preparation and processing of submittals with performance 

of construction activities.

C. Submittals Schedule:  Comply with requirements in Division 1 Section "Construction 

Progress Documentation" for list of submittals and time requirements for scheduled 

performance of related construction activities. Submittals should be submitted by 

contractor to architect within 30 days from notice to proceed. 

D. Processing Time:  Allow enough time for submittal review, including time for resubmittals, 

as follows.  Time for review shall commence on Architect's receipt of submittal.  No 

extension of the Contract Time will be authorized because of failure to transmit 

submittals enough in advance of the Work to permit processing, including resubmittals.

1. Initial Review:  Allow 10 days for initial review of each submittal.  Allow additional 

time if coordination with subsequent submittals is required.  Architect will advise 

Contractor when a submittal being processed must be delayed for coordination.

2. Resubmittal Review:  Allow 10 days for review of each resubmittal.

E. Identification:  Place a permanent label or title block on each submittal for 

identification.

1. Indicate name of firm or entity that prepared each submittal on label or title 

block.

2. Include the following information on label for processing and recording action 

taken:

a. Project name.
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b. Date.

c. Name and address of Architect.

d. Name and address of Contractor.

e. Name and address of subcontractor.

f. Name and address of supplier.

g. Name of manufacturer.

h. Submittal number or other unique identifier, including revision identifier.

i. Number and title of appropriate Specification Section.

j. Drawing number and detail references, as appropriate.

k. Location(s) where product is to be installed, as appropriate.

F. Transmittal:  Package each submittal individually and appropriately for transmittal and 

handling.  Transmit each submittal using a transmittal form.  

G. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 

suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 

for performance of construction activities.  

1. Use for Construction:  Use only final submittals with mark indicating "Approval 

notation from Architect's action stamp".

PART 2 - PRODUCTS

2.1 ACTION SUBMITTALS

A. General:  Prepare and submit Action Submittals required by individual Specification 

Sections.

B. Product Data:  Collect information into a single submittal for each element of 

construction and type of product or equipment.

1. Mark each copy of each submittal to show which products and options are 

applicable.

2. Include the following information, as applicable:

a. Manufacturer's written recommendations.

b. Manufacturer's product specifications.

c. Manufacturer's installation instructions.

d. Standard color charts.

e. Manufacturer's catalog cuts.

f. Standard product operation and maintenance manuals.

g. Compliance with specified referenced standards.

3. Submit Product Data concurrent with Samples.

4. Number of Copies:  Submit four copies of Product Data, unless otherwise 

indicated.  

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do 

not base Shop Drawings on reproductions of the Contract Documents or standard 

printed data.



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

SUBMITTAL PROCEDURES 01330 - 3

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 

following information, as applicable:

a. Dimensions.

b. Identification of products.

c. Fabrication and installation drawings.

d. Roughing-in and setting diagrams.

e. Wiring diagrams showing field-installed wiring, including power, signal, and 

control wiring.

f. Shopwork manufacturing instructions.

g. Schedules.

h. Design calculations.

i. Compliance with specified standards.

j. Relationship to adjoining construction clearly indicated.

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 

Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no larger 

than 30 by 40 inches (750 by 1000 mm).

3. Number of Copies:  Submit four opaque copies of each submittal, Architect will 

retain two copies; remainder will be returned.

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of 

these characteristics with other elements and for a comparison of these characteristics 

between submittal and actual component as delivered and installed.

1. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units 

or sections of units showing the full range of colors, textures, and patterns 

available.

a. Number of Samples:  Submit one full set of available choices where color, 

pattern, texture, or similar characteristics are required to be selected from 

manufacturer's product line.  Architect will return submittal with options 

selected.

PART 3 - EXECUTION

3.1 CONTRACTOR'S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract 

and for compliance with the Contract Documents.  Note corrections and field 

dimensions.  Mark with approval stamp before submitting to Architect.

3.2 ARCHITECT'S ACTION

A. General:  Architect will not review submittals that do not bear Contractor's approval.

B. Action Submittals:  Architect will review each submittal, make marks to indicate 

corrections or modifications required, and return it.  Architect will stamp each submittal 
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with an action stamp and will mark stamp appropriately to indicate action taken, as 

follows:

END OF SECTION
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SECTION 01 40 00 3 QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section describes the requirements for Owner furnished testing and inspection 

services which include the following:

1. Observation by Inspector of Record.

2. Laboratory responsibilities.

3. Laboratory reports.

4. Limits on testing laboratory authority.

5. Contractor responsibilities.

6. Schedule of inspections and tests.

B. These services are identified to indicate the requirement for cooperation and assistance 

needed by Owner's testing and inspection agency.

1.2 QUALITY ASSURANCE

A. Testing and Inspection Agency Qualifications:  A testing and inspection agency must 

have a minimum 5 years continuing experience preceding date of these Contract 

Documents, and be qualified in accordance with the following American Society for 

Testing and Materials (ASTM) publications:

1. ASTM E 548-84 Standard Practice for Generic Criteria for use in the Evaluation of 

Testing and Inspection Agencies.

2. ASTM E 699-79 (1984) Standard Criteria for Evaluation of Agencies Involved in 

Testing, Quality Assurance, and Evaluating Building Components in Accordance 

with Test Methods Promulgated by ASTM Committee E-6.

B. Testing Equipment:  Calibrated at intervals with devices of accuracy traceable to either 

National Bureau of Standards or accepted values of natural physical constants.

1.3 INSPECTION AND TESTING PERSONNEL AND FACILITIES

A. Inspector of Record:  

1. The Owner will employ one or more qualified Inspectors of Record, acceptable 

to the Local Building Department issuing Permits who will be employed 

continuously at the construction site, working under the Owner Representative's 

general direction. The IOR(s) will observe progress of the work and to report to 

the Owner any non-conformance with Contract Documents.  
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2. In compliance with the State Building Code, Part 1, Title 24 of the California 

Code of Regulations, Article 7-145, the Inspector of Record shall have personal 

knowledge, obtained by continuous inspection of all parts of the work of 

construction in all stages of its progress, to ensure that the work is in accordance 

with the approved contract documents.

3. Specific duties and limits of responsibilities include the following:

a. Observing and spot checking materials upon arrival at site, and work in 

progress, to determine conformance with Contract Documents.  

Reporting any defects immediately to the Owner.

b. Maintaining liaison with the Contractor and his Subcontractors only 

through Contractor's superintendent.

c. Evaluating Contractor's suggestions and reporting them with 

recommendations to the Owner for final decision.

d. Remaining alert to the Construction Schedule and immediately 

reporting any potential delays and problems to the Owner.

e. Maintaining a Daily Log of activities on site, pertinent to a continuous 

project report record.

f. Preparing a Verified Report every 3 months (or sooner if required for a 

specific project schedule).

g. Receiving Samples of construction materials at the jobsite.

h. Scheduling and accompanying regulatory inspectors through the 

project and reporting to the Owner the results of such inspection visits.

i. Being alert to conditions which could affect Hospital's existing 

operation.

j. Reviewing and verifying degree of work completion with that cited in 

Contractor's monthly payment request.

 k. Maintaining Contract information and Shop Drawing files.

     l. Preparing a Field Inspection Report of incomplete or unsatisfactory work 

at intervals throughout the work progress. Checking off such items when 

made complete and satisfactory by Contractor.  

 

     m. Attending  project meetings in accordance with specifications Section  

013100.

     n. Enforcing Infection Control requirements.

           o. Provide all coordination for independent Testing Laboratories.

     p. Participate in formation of Final Punch List.
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B. Local Permit Issuing Agency will approve the Inspector of Record for the project who 

shall be allowed access to the project site at any time.

C. Geotechnical Engineer:  Observation of all excavations and engineering control of all 

fills and backfills shall be by a Geotechnical Engineer. 

1. Owner will contract with the Geotechnical Engineer for observation and testing 

of all excavations and engineering control of all fills and backfills.  

2. The Geotechnical Engineer shall submit a Final Report verifying that Work has 

been performed in accordance with the requirements of the Contract 

Documents and Soils Investigation Report(s) prepared for this Project. 

3. The Geotechnical Engineer shall distribute the Final Report in accordance with 

Paragraph 1.4, B.

D. Testing and Inspection Agency:

1. The Owner will employ and pay for the services of an independent testing and 

inspection agency to perform the tests and inspections required herein except 

where noted otherwise.

a. Employment of the testing and inspection agency shall in no way 

relieve the Contractor's obligation to perform the work defined in the 

Contract Documents.

2. Limitations of authority of the Testing and Inspection Agency:

a. Testing Agency is not authorized to:

1) Release, revoke, alter, or enlarge on the requirements of the 

Contract Documents;

2) Approve or accept any portion of the Work, or;

3) Perform any duties of the Contractor.

3. All work shall conform to the requirements of state and local applicable Codes.

4. Testing and inspection agency shall perform tests and inspections as required by 

applicable regulation as indicated in the specification Sections, and as directed 

by the Owner and required by the Code.

5. Testing and inspection agency shall prepare, cure, store, and transport job 

samples to the Laboratory.

6. At the completion of the Project, verified reports shall be submitted as required 

by CCR, Title 22 and as directed.

1.4 LABORATORY REPORTS
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A. After each inspection and test, promptly submit copies of laboratory report which 

includes:

1. Date issued,

2. Project title and number,

3. Name of Inspector from inspection agency, 

4. Date and time of sampling or inspection,

5. Identification of product and specifications section,

6. Location in the Project,

7. Type of inspection or test,

8. Date of test,

9. Results of tests,

10. Conformance with Contract Documents,

11. Whether original test or re-test,

12. State/local permit number,

B. Reports shall be distributed to the following:

1. Architect of Record

2. Inspector of Record (I.O.R.)

3. General Contractor

4. Owner.

5. Applicable Consultant

6. Local Jurisdiction where applicable

1.5 LABORATORY RESPONSIBILITIES

A. Provide qualified personnel at site.  Cooperate with Architect/Inspector of Record and 

Contractor in performance of services.

B. Perform specified inspecting, sampling, and testing of Products in accordance with 

specified standards.

C. Ascertain compliance of materials and mixes with requirements of Contract Documents.

D. Promptly notify Architect, IOR and Contractor of observed irregularities or 

non-conformance of Work or Products.
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E. Perform additional inspection and test required by Architect.

F. Attend preconstruction meetings and progress meetings when requested.

1.6 CONTRACTOR'S RESPONSIBILITIES

A. Cooperate with Inspector of Record and Testing and Inspection Agency and provide 

access to Work, including off-site manufacturer's or fabricator's operations.

1. Provide required quantities of material samples to be tested.

2. Samples will be selected and taken by representative of Testing and Inspection 

Agency.

B.  Furnish copies of product data and test reports as required.

C.  Furnish incidental labor and facilities:

1. To provide access to work to be tested;

2. To obtain and handle samples at the Project site, or at the source of the Product 

to be tested or inspected;

3. To facilitate inspections and tests, and;

4.  For storage and curing of test samples at the Project site.

D. Provide, on a weekly basis, a Short Interval Project Schedule with a minimum three-week 

duration which identifies upcoming testing requirements.

E. Schedule the tests and inspections required by the Contract Documents and applicable 

codes and regulations with the Inspector of Record and the Testing and Inspection 

Agency, a minimum of 48 hours in advance.

1. When tests or inspections cannot be performed after such notice, or if re-tests 

and re-inspections are required due to the fault of the Contractor, all costs for 

such re-work shall be deducted from the Contract Amount.  If the remaining 

unpaid balance in the Contract is insufficient to cover the Change Order for this 

work, Contractor shall pay the difference directly to the Owner. 

2. Do not cover corrected Work until said Work has been re-tested and or re-

inspected satisfactorily.

F. Arrange with Owner's Testing and Inspection Agency and pay for additional samples 

and tests required for the Contractor's convenience when approved by Owner.
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G. Contractor shall pay costs for the following specified items:

1. Design mixes for:

a. Cast-in-Place concrete

b. Asphalt paving

2. Redesign of mixes due to change in source of ingredients.

3. Certified mill test reports.

4. Pre-construction tests for masonry units.

5. Preparation and delivery to laboratory of pre-construction masonry prisms for 

testing.

H. Notification of Architect:

1. In addition to tests and inspections called for in this Section, notify applicable 

parties of inspections and testing called for in the individual Sections of the 

Specifications or on the Drawings.

2. Notify 48 hours in advance, to assure inspections prior to covering up or closing 

in of work involved.  Any work covered up before such required inspection or 

testing shall be uncovered or removed at the Contractor's expense.

PART 2 3 PRODUCTS (Not Used)

PART 3 3 EXECUTION (Not Used)

END OF SECTION
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SECTION 01 60 003 PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Work Included: This Section contains definitions, product requirements and requirements for 

prior approved items.

B. Delivery and storage of materials and equipment.

C. Procedures for selecting products and approving substitutions.

1.2 DEFINITIONS

A. General:  Definitions are not intended to negate the meaning of other terms used in Contract 

Documents, including specialties, systems, structure, finishes, accessories, furnishings, special 

construction, and similar terms, which are self-explanatory and have recognized meanings in 

the construction industry.

B. Products:  Purchased items for incorporation into the Work, regardless of whether specifically 

purchased for Project or taken from Contractor's stock of previously purchased products.

C. Materials:  Products which must be substantially cut, shaped, worked, mixed, finished, refined, 

or otherwise fabricated, processed, installed, or applied to form units of Work.

D. Appliances, Equipment, and Fixtures:  Products with operational parts, regardless of whether 

motorized or manually operated and particularly including products with service connections 

(wiring, piping, etc.).

E. System:  A unit of Work (i.e., structural system, vacuum system, etc.) shown or specified to 

include particular products, materials, appliances, equipment, or fixtures.

F. Substitutions:  Where products, materials, appliances, equipment, or fixtures are listed by trade 

name(s), manufacturer name(s), or catalog reference(s) or where these items are shown or 

specified as part of a system or systems, items or systems proposed for use by Contractor that 

are not listed or differ from those shown or specified as part of a system will be considered 

substitutions.

1. Submit substitutions in accordance with requirements of this Section.

2. The requirements for substitutions do not apply to specified Contractor options.  

Revisions to Contract Documents, where requested by Owner or Architect are 

changes, not substitutions.

3. Contractor's determinations of and compliance with governing regulations and 

orders issued by governing authorities do not constitute substitutions, and do not 

constitute a basis for change orders; except as pro
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vided for under substitution procedures in this Section or elsewhere in Contract 

Documents.

G. Prior -to-Bid Approvals:  Products, materials, appliances, equipment, fixtures, or systems that 

have been proposed as substitutions and accepted by Owner prior to bid.

1.3 DESCRIPTION

A. General:  Specific products, materials, appliances, equipment, fixtures, accessories, 

manufacturers, and proprietary mentioned by name, grade, or brand, in Specifications or on 

Drawings have been selected for their particular fitness, availability, and desirability for use 

appropriate to Work of this Project and are intended to establish the standard of quality.

B. Compliance:  The compliance requirements, for individual products are multiple in nature and 

may include generic, descriptive, proprietary, performance, prescriptive, compliance with 

standards, compliance with codes, conformance with graphic details, and other similar forms 

and methods of indicating requirements.

1.4 PRODUCT REQUIREMENTS

A. General:  Provide products which comply with requirements, and which are undamaged and 

unused at time of installation, and which are complete with accessories, trim, finish, safety 

guards, and other devices and details needed for a complete installation and for intended 

use.

1. Materials shall be new unless otherwise specified and unused, except for testing of 

current production models on date of order, undamaged, and un-deteriorated at 

time of use.

2. Identify materials in accordance with accepted trade standards and requirements 

of this Section.

3. Select and use methods or processes, including intermediate processes, which will 

produce the specified finished material or product.

4. Ascertain that the Work, including materials, products, and equipment delivered and 

installed, is in full compliance with the Contract Documents and appropriate 

submittals.

5. Standard Products:  Where available, provide standard products of types which have 

been produced and used previously and successfully on other projects and in similar 

applications.

6. Continued Availability:  Where additional amounts of product, by nature of its 

application, are likely to be needed by Owner at a later date for maintenance and 

repair or replacement work, provide a standard, domestically produced product 

which is likely to be available to Owner at such later date.
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B. Nameplates:  Except as otherwise indicated for required approval labels and operating data, 

do not permanently attach or imprint manufacturer's or producer's nameplates or trademarks 

on exposed surfaces of products which will be exposed to view either in occupied spaces or 

on exterior of the Work.

1. Labels:  Locate required labels and stamps on a concealed surface or, where 

required for observation after installation, on an accessible surface which, in 

occupied spaces, is not conspicuous.

2. Equipment Nameplates:  Provide permanent nameplate on each item of service-

connected or power-operated equipment.  See sections specifying equipment 

requirements for specifics.

1.5 QUALITY ASSURANCE

A. Special Requirement:  Due to certain Owner requirements, Owner will not consider 

substitutions on certain items.  Therefore, substitutions will not be considered for 

items followed by the words:  "no substitution(s)."  

 

B. Architect's Compensation:

1. Except as limited by provisions of Owner-Architect or Owner-Contractor Agreements, 

Contractor shall reimburse Owner for compensation paid to Architect for evaluation 

of substitution proposals made during construction, whether or not substitution is 

accepted by Owner.

2. Refer to Request for Substitution form at the end of this Section.

C. Delays and Costs:

1. Substitution proposals made during construction shall be in accordance with 

procedures outlined in this Section, and be made in sufficient time to allow for 

adequate time for Architect's review and evaluation.  

2. Delays and added costs associated with inadequate supportive data, necessary 

extended evaluations, or redesign work caused by substitutions shall be borne by 

Contractor.

3. Cost changes resulting from proposed substitutions shall be clearly stated with the 

initial substitution proposal. Subsequently discovered costs resulting from the 

substitution shall be borne by Contractor.

1.6 TRANSPORTATION AND HANDLING

A. Transport products by methods to avoid product damage; deliver in undamaged condition in 

manufacturer's unopened containers or packaging, dry.

B. Provide equipment and personnel to handle products by methods to prevent soiling or 

damage.

C. Promptly inspect shipments to assure that products comply with requirements, 
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quantities are correct, and products are undamaged.

D. Deliver products in the manufacturer's sealed container or other packaging system, complete 

with labels and instructions for handling, storing, unpacking, protecting and installing.

1.7 STORAGE AND PROTECTION

A. Store Products in accordance with manufacturer's instructions, with seals and labels intact 

and legible.

B. Store sensitive products in weathertight enclosures; maintain within temperature and humidity 

ranges required by manufacturer's instructions.

C. For exterior storage of fabricated products, place on sloped supports above ground.  Cover 

products subject to deterioration with impervious sheet covering; provide ventilation to avoid 

condensation.

D. Store loose granular materials on solid surfaces in a well-drained area; prevent mixing with 

foreign matter.

E. Arrange storage to provide access for inspection, periodically inspect to assure products are 

undamaged and are maintained under required conditions.

F. After installation, provide covering to protect products from damage from traffic and 

construction operations, remove when no longer needed.

1.8 PROCEDURES

A. Procedures for Selecting Products:  Contractor's options for selecting products are limited by 

Contract Document requirements and governing regulations, and are not controlled by 

industry traditions or procedures experienced by Contractor on previous construction projects.

1. Single Product/Manufacturer Name:

a. Provide product indicated.  Do not offer to provide an unnamed product 

unless it has been accepted under substitution provisions listed below.

b. Except as otherwise indicated, "Named" is defined to mean manufacturer's 

name for product as recorded in latest issue of published product literature 

as of date of Contract Documents.

c. Refer to requests to use products of a later (or earlier) model to Architect for 

acceptance before proceeding.

2. Two or More Product/Manufacturer Names:

a. Provide 1 of the named products, at Contractor's option.
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b. Do not offer to provide an unnamed product unless it has been accepted 

under substitution provisions listed below.

3. Performance Requirements:

a. Provide products which comply with specific performances indicated and 

which are recommended by manufacturer (in published product literature 

or by individual certification) for application indicated.

b. Overall performance of a product is implied where product is specified for 

specific performances.

4. Standards, Codes, and Regulations:  Where compliance with an imposed standard, 

code, or regulation is required, selection from among products which comply with 

requirements of those standards, codes, and regulations is Contractor's option.

5. Prescriptive Requirements:  Provide products which have been produced in 

accordance with prescriptive requirements, using specified ingredients and 

components, and complying with specified requirements for mixing, fabricating, 

curing, finishing, testing, and similar operations in manufacturing process.

6. Visual Matching:

a. Where matching of an established sample is required, final judgment of 

whether a product proposed by Contractor matches sample satisfactorily is 

Architect's judgment.

b. Where no product exists within specified cost category, which matches 

sample satisfactorily and complies with requirements, comply with provisions 

concerning, substitutions and change orders for selection of an equivalent 

product.

7. Visual Selection:

a. Where specified product requirements include "color(s), pattern(s), texture(s), 

etc. selected by Architect" or words of similar effect, selection of 

manufacturer and basic product (complying with requirements) is 

Contractor's option, and subsequent selection of color(s), pattern(s), and 

texture(s), etc. is Architect's selection.

b. Where specified product requirements include "color(s), pattern(s), texture(s), 

etc., to match Architect's sample" or words to that effect, selection of 

product (complying with requirements, and within established cost 

category) is Architect's selection, including designation of manufacturer 

where necessary to obtain desired color, pattern, or texture.
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1.9 SUBSTITUTION PROCEDURES

A. Prior (-to-Bid) Approvals:  Substitute products, materials, appliances, equipment, fixtures, or 

systems will be considered by Architect.

1. Any bidder, material supplier, or manufacturer desiring to propose substitution(s) shall:

a. Submit in a sealed envelope catalog cuts, shop drawings, or other 

descriptive literature for products, materials, appliances, equipment, fixtures, 

or systems for proposed substitution.

b. Submit not later than 14 calendar days before bid opening

1. Make request to Architect in triplicate on copies of Request for Substitution form 

included at end of this Section.

2. Submittal(s) shall include a complete and adequate analysis showing point-for-point 

comparison to specified item(s) or system(s) and must prove equality or superiority.

3. Include related Section and Drawing number(s), and fully document compliance 

with requirements for substitutions.

4. Include product data/drawings, description of methods, samples.

a. Where applicable, statement of effect on construction time and 

coordination with other affected Work.

b. Cost information for proposal.

5. Include identification of previous use locally with dates and names of Architect and 

Owner.

6. Anything less will not be considered.

7. Equivalency:

a. The Architect will be the initial judge of equivalency of proposed 

substitution(s).

b. Architect will make written recommendation of acceptance or rejection to 

Owner.

8. Satisfaction:

a. Prior to proposing substitution(s), certify that item or system is equal to that 

specified.

b. That it will fit into space allocated.

c. That item affords comparable ease of operation, maintenance, and service.
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d. That appearance, longevity, and suitability for climate and use are 

comparable to item specified.

e. That substitution is in Owner's interest.

9. Manufacturer's data which is readily available to Architect is not acceptable for 

establishing proof of quality.

a. Provide laboratory test data performed by a nationally recognized 

independent testing laboratory known for its testing expertise.

b. Laboratory test shall include types of materials used in substitute item or 

system, including their thickness and strength, and a direct comparison to 

item or system specified for capacities, capabilities, coatings, functions, life 

cycle usage, and operations.

c. No change in Architect's design intent will be allowed where item or system 

will be exposed and where it will be used.

10. Proof:  Burden of proof that a proposed substitution is equal or equivalent to a 

specified item or system shall be upon Contractor, who shall support his request with 

sufficient test data, samples, brochures, and other means to permit Architect to 

make a fair and equitable decision on merits of proposal.

11. Based on Architect's written recommendation of acceptance or rejection, Owner will 

determine acceptability of proposed substitutions.  

12. Architect will notify Bidders of Owner's acceptance not later than 5 calendar days 

prior to bid opening via an addendum to the Contract Documents listing only 

accepted substitutions.

13. Responsibility:  Acceptance of substitutions shall not relieve Contractor from 

responsibility for complying with all other requirements of the Contract Documents 

and coordinating substitution(s) with adjacent materials and other affected 

equipment.

B. During Construction:

1. Substitutions will not be considered when they are indicated or implied on submittals 

without separate written request prior to submittal, or when acceptance will require 

substantial revision of Contract Documents.  

2. Architect and Owner will consider requests from Contractor during construction for 

substitutions (following procedures outlined above for prior approvals) only under 1 or 

more of the following conditions:

a. Substitution is required for compliance with subsequent interpretation of 

code requirements or insurance regulations.

b. Shown or specified item or system cannot be provided within Contract Time 

or becomes unavailable due to no fault of Contractor.
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c. Subsequent information disclosed inability of item(s) or system(s) to perform 

properly or to fit in designated space, or manufacturer(s) refuse(s) to certify 

or warrant performance as required.

d. When, in Architect's judgment, a substitution would be substantially in 

Owner's best interests in terms of cost (substantial credit), time, or other 

valuable considerations, after deducting offsetting responsibilities Owner 

may be required to bear, including additional compensation to Architect for 

evaluation and redesign services, increased cost of other work by Owner or 

separate contractors, and similar considerations.

PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

Not used.

END OF SECTION
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REQUEST FOR SUBSTITUTION

A.  Completed reproduction of this form shall accompany all requests for substitutions.  Failure to submit 

form with request shall be cause for rejection.  Substituted items or systems may be incorporated into 

the Work only after receipt of Owner's written approval.  Fill in all applicable spaces and cross out all 

nonapplicable information bracketed ([]) or unbracketed.

[Subcontractor:] [Material Supplier:] [Manufacturer:]  Date:                 

Requested Substitution:                                                      

Reference:  Specification Section Drawing Reference ____        

Reason for Substitution:  [Prior Approval] [During Construction]:                                                                       

                  

B. Resulting Change to Contract Amount:  [Add] [Deduct] ____

(Include supporting documentation.)

C. For substitutions made during construction the Architect will, upon receipt of substitution proposal, fill 

in the following compensation information, add it to or deduct it from the Change to the Contract 

Amount and submit Net Change to Contract Amount to Owner for approval.  Upon receipt of 

Owner's approval, Architect will proceed with substitution review.

D.  Architect's Fee for Substitution Evaluation: ___                             

E.  Architect's Fee for Changes to Contract: ___

F. Documents Due to Substitution:                                           

Net Change to Contract Amount (B + C + D):  [Add] [Deduct]                   

Resulting Change to Contract Time:  Add          ___Deduct ___              

Summary of Related Work Requiring Coordination (if any):                                                                              

                    

(Contractor shall assume responsibility for complete coordination with Work of all trades involved if 

Substitution Request is approved.)

G. Attached Documentation:  The following is herewith attached to provide complete documentation 

of requested substitution:

[ ]Product Data [ ]Samples [ ]Shop Drawings

[ ]Test Reports [ ]Other:                                                                  

 

H. Contractor's  Signature         

Subcontractor's/Supplier's/Manufacturer's

Signature                                 
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SECTION 01 76 003 GUARANTIES AND WARRANTIES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes requirements for guaranties and warranties for contract closeout 

and during specified guaranty/warranty periods.

1.2 DESCRIPTION OF REQUIREMENTS

A. General Limitations:  It is recognized that specific guaranties and warranties are intended 

to protect Owner against failure of the Work to perform as required, and against 

deficient, defective, and faulty materials and workmanship, regardless of sources.

B. Related Damages and Losses:  When correcting guarantied or warranted work which 

has failed, remove and replace other Work of Project which has been damaged as a 

result of such failure or which must be removed and replaced to provide access for 

correction of Work.

C. Reinstatement of Guaranty or Warranty Period:  In addition to requirements in the 

General Conditions, when Work covered by a special project guaranty or product 

warranty has failed and has been corrected by replacement or restoration, reinstate 

guaranty or warranty by written endorsement for 1 year starting on date of acceptance 

of replaced or restored Work.

D. Replacement Cost, Obligations:  Except as otherwise indicated, cost of replacing or 

restoring failing guaranties or warranted units or products is Contractor's obligation, 

without regard for whether Owner has already benefitted from use through a portion of 

anticipated useful service lives.

E. Rejection of Warranties:  Owner reserves the right, at time of Substantial Completion or 

thereafter, to reject coincidental product warranties submitted by Contractor, which in 

opinion of Owner detract from or confuse interpretation of requirements of Contract 

Documents.

F. Contractor's Procurement Obligations:  Do not purchase, subcontract for, or allow others 

to purchase or subcontract for materials or units of Work for Project where a special 

project guaranty, specified product warranty, certification, or similar commitment is 

required until it has been determined that entities required to sign or countersign such 

commitments are willing to do so.

G. Specific Guaranty or Warranty Forms:  Where a special project guaranty or specified 

project warranty is required, prepare a written document to contain terms and 

appropriate identification; ready for execution by required parties.

1. A sample form is attached as the last article of this Section.

2. Refer to individual sections of Divisions 2 through 33 for specific content and 

requirements.

3. Submit draft to Owner for approval prior to final executions.
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1.3 REQUIREMENTS INCLUDED

A. Compile specified warranties.

B. Compile specified service and maintenance contracts.

C. Co-execute submittals when so specified.

D. Review submittals to verify compliance with Contract Documents.

E. Submit to Architect for review and transmittal to Owner.

1.4 SUBMITTAL REQUIREMENTS

A. Assemble warranties, bonds, and service and maintenance contracts, executed by 

each of the respective manufacturers, suppliers, and subcontractors.

B. Number of original signed copies required:  2 each.

C. Table of Contents:  Neatly typed, in orderly sequence.  Provide complete index 

information for each item.

1. Product or work item with index number to bound item.

2. Firm, with name of principal, address, and telephone number.

3. Scope.

4. Date of beginning of warranty, bond or service and maintenance contract.

5. Duration of warranty, bond, or service maintenance contract.

6. Provide information for Owner's personnel:

a. Procedure to be followed in case of failure.

b. Circumstances which might affect the validity of warranty or bond.

7. Contractor, name of responsible principal, address and telephone number.

1.5 FORM OF SUBMITTALS

A. Prepare in duplicate packets.

B. Format:

1. Size 8-1/2 x 11 inches on punched sheets for standard 3-ring binder.

a. Fold larger sheets to fit into binders.



Intermountain Healthcare Utah Valley Hospital 

MRI Replacement

GUARANTIES AND WARRANTIES 01 76 00 - 3

2. Warranty-Guaranty wording shall be as printed below.

3. Cover:  Identify each packet with typed or printed title "GUARANTIES AND 

WARRANTIES".  List:

a. Title of Project.

b. Name of Contractor.

C. Binders:  Commercial quality, 3-ring, with durable and cleanable plastic covers.

1.6 TIME OF SUBMITTALS

A. Make submittals within 10 days after date of Substantial Completion prior to final request 

for payment.

B. For items or work, where acceptance is delayed materially beyond Date of Substantial 

Completion, provide updated submittal within 10 days after acceptance, listing date of 

acceptance as start of warranty period.

1.7 SUBMITTALS REQUIRED

A. Submit warranties, bonds, service and maintenance contracts as specified in respective 

Sections of Specifications and as follows:

1. Provide when noted in individual Sections of the Project Manual Divisions 2 

through 33.

1.8 SAMPLE FORM OF WARRANTY-GUARANTY

A. Print or type Warranty-Guaranty on installing contractor's own letterhead.

B. Wording and signatures required.

PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

Not used.

END OF SECTION
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A. GUARANTEE-WARRANTY

When required by the specifications, warranties and/or guarantees other than one year shall be 
in the form of the following on the Contractor's own letterhead: 

"GUARANTEE-WARRANTY FOR <Intermountain PCH 3 Induction Room Remodel=

We hereby warrant and the General Contractor and/or Material Manufacturer guarantee that the     
(name of product, equipment or system) that we have installed in the        Intermountain Primary 
Children9s Hospital- Induction Room Remodel, has been done in accordance with the Contract 
Documents and that the work as installed will fulfill the requirements of the guaranty-warranty included in 
the specifications.  We agree to repair or replace any or all of our work, together with any other adjacent 
work which may be displaced by so doing, that may prove to be defective in its workmanship or material 
within a period of _____________  years from the date of Substantial Completion, without any expense 
whatsoever to the Owner, ordinary wear and tear and unusual abuse or neglect excepted. 

In the event of our failure to comply with the above mentioned conditions within sixty (60) days after 
being notified in writing by the Owner, we collectively or separately do hereby authorize the Owner to 
proceed to have said defects repaired and made good at our expense, and we will honor and pay the 
costs and charges therefore upon demand.

Signed ____________________________ Countersigned _______________________
(Subcontractor) (General Contractor)

Name _____________________________ Name ________________________________
   (Print)                    (Print)

Company __________________________ Company _____________________________

Address ___________________________ Address _____________________________

   ___________________________        ______________________________

License No. ___________________________ License No.______________________________

Countersigned _________________________
    (Material Manufacturer)

Name ________________________________
       (Print)

Company ______________________________

Address ______________________________

  ______________________________
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SECTION 01 79 003 CLEANING

  

PART 1 - GENERAL

1.1 SUMMARY

A. Work Included:  Requirements for periodic, general, and final cleaning of the 

project.

B. Provide temporary and periodic clean-up of extra materials, waste and general 

debris during construction of the work, together with the final clean-up and 

cleaning, polishing and other "housekeeping" required to bring various surfaces to 

an acceptable condition prior to final inspection, or before additional work is done 

during construction.

C. This Section includes requirements for Cleaning for all phases of the Project. Some 

requirements of this Section may not be applicable to individual project Phases.

1.2 GENERAL REQUIREMENTS

A. Maintain premises and public properties free from accumulations of waste, debris, 

and rubbish in accordance with applicable safety and insurance standards and 

local ordinances.

B. The acceptable level of cleanliness of the Project shall be the decision of the 

Architect.

1. Work necessary to achieve such acceptable state shall be performed 

when required.

C. Burning:  Burning of waste materials and/or rubbish on Site is not permitted.

1.3 CLEAN-UP DURING CONSTRUCTION

A. During construction, provide cleaning-up as follows:

1. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in 

a clean and orderly condition.

2. Remove debris and rubbish from pipe chases, plenums, down spouts, attics, 

crawl spaces, and other closed or remote spaces, prior to enclosing the 

space.

3. Broom and vacuum clean interior areas prior to start of surface finishing, 

and continue cleaning to eliminate dust.

4. Remove waste materials, debris, and rubbish from site weekly, or more 

often if needed, and dispose off-site in compliance with local regulations.

5. Storage areas:  Ensure that materials to be used for construction are stored 

in designated structures or areas by the appropriate trades.  Maintain such 

areas or structures in a clean condition for the life of the Pro
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ject.

6. Containers:  Provide appropriate containers, such as dump containers, and 

locate on site for collection of waste materials and rubbish.

7. Supervision:  Oversee all cleaning of areas by the trades using them.  Ensure 

that resulting accumulations are deposited in appropriate containers.

8. Clean-up:  Daily, weekly, or as necessary, clean-up floors and Site areas.  

Remove all loose materials, by sweeping if necessary.

1.4 FINAL CLEANING

A. Provide final clean-up and polishing just prior to final inspection and/or 

acceptance of the work of the Project.

B. Preparation:

1. Prior to final inspection, remove all loose material of any nature, except 

spare parts, loose furniture or furnishings, manuals, parts books, and similar 

items.  

2. Remove all temporary buildings, utility lines or pipes and other work of a 

temporary nature.

3. Remove all temporary wrappings.  Leave no trace of wrap or adhesive.

C. Surface Cleaning:

1. Special cleaning for specific units of Work as specified and as shown on 

Drawings.

2. Provide final cleaning of the Work, at time indicated, consisting of cleaning 

each surface or unit of Work to normal "clean" condition expected for a 

first-class building cleaning and maintenance program.

3. Comply with manufacturer's instructions for cleaning operations.  

D. The following are examples, but not by way of limitation, of cleaning levels 

required:

1. Remove labels which are not required as permanent labels.

2. Clean transparent materials, including mirrors and window/door glass, to a 

polished condition, removing substances which are noticeable as vision-

obscuring materials.  Replace broken glass and damaged transparent 

materials.

3. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of dust, stains, films, and similar noticeable distracting 

substances.  

a. Except as otherwise indicated, avoid disturbance of natural 

weathering of exterior surfaces.  
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b. Restore reflective surfaces to original reflective condition.

4. Wipe surfaces of mechanical and electrical equipment clean, including 

elevator equipment and similar equipment; remove excess lubrication and 

other substances.

5. Remove debris and surface dust from limited-access spaces including 

roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and 

similar spaces.

6. Clean concrete floors in unoccupied spaces broom clean.

7. Vacuum clean carpeted surfaces and similar soft surfaces.

8. Clean plumbing fixtures to a sanitary condition, free of stains including 

those resulting from water exposure.

9. Clean light fixtures and lamps so as to function with full efficiency.

10. Clean Project Site (staging areas, Contractor Parking areas), including 

landscape development areas, of litter and foreign substances.  

11. Sweep paved areas to a broom-clean condition; remove stains, 

petro-chemical spills, and other foreign deposits.  

E. Pest Control:  Engage an experienced exterminator to make a final inspection of 

Project, and to rid Project of rodents, insects, and other pests.

F. Removal of Protection:  Except as otherwise indicated or requested by Hospital 

Representative, remove temporary protection devices and facilities which were 

installed during course of Work to protect previously completed Work during 

remainder of construction period.

G. Compliances:  

1. Comply with safety standards and governing regulations for cleaning 

operations.  

2. Do not burn waste materials at site, or bury debris or excess materials on 

the property, or discharge volatile or other harmful or dangerous materials 

into drainage systems. 

3. Remove waste materials from site and dispose of in a lawful manner.

H. Moving Parts:  Lubricate moving parts as recommended by the parts 

manufacturer, or as directed by the Architect.  Wipe clean, all surplus lubricants.

I. Protection:  Protect finished floors from damage due to traffic or other causes.

END OF SECTION
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 SECTION 01 10 00 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Work covered by the Contract Documents.

2. Use of premises.

3. Code compliance

4. Dust control

5. Protection of existing improvements

6. Traffic Control

7. Temporary Controls

1.3 WORK COVERED BY CONTRACT DOCUMENTS

A. Project Identification: Project includes remodel of existing 359 sf of induction room to add a 

new induction room. It also includes the relocation of a 174 SF temporary induction room.

The removal of existing GE magnet and installation of a new Siemens 1.5T magnet and 

associated supporting mechanical and electrical equipment in 755 sf of MRI room and 

control room.

Removal of a portion of wall and cabinets in the existing 161 SF NP Office.

B. Project Location:  Primary Children9s Hospital  

Address:  100 N Mario Capecchi Dr. Salt Lake City, UT 84113

C.   1.     Owner:  Intermountain Healthcare, 36 South State Street, 23rd Floor

Salt Lake City, Utah 84111

2.    Owner's Representative:  Jeremy Smith, Project Manager

3. Architect:  NJRA Architects, 5272 College Drive, Suite 104, Murray, Utah 84123.

D. The Work consists of the following:

1. The Work include: Architectural, mechanical, plumbing, & electrical work as defined 

on the contract documents.
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1.4 USE OF PREMISES

A. Contractor's use of premises is limited only by Owner's right to perform work or to retain 

other contractors on portions of Project.

B. Assume full responsibility for the protection and safekeeping of products under this 

Contract, stored on the site.

1.5 CODE COMPLIANCE

A. All work shall comply with current edition of codes including but not limited to the following:

1. International Building Code

2. International Mechanical Code

3. International Plumbing Code

4. NFPA

5. National Electric Code

6. OSHA Regulation

7. Health and Safety Regulations

8. Utility Company Regulations

9. Police, Fire Department Rules

10. Environmental Protection Regulations

11. Americans with Disabilities Act

B. Arrange for authorities having jurisdiction to inspect and test according to their 

requirements and for each temporary utility before use.  Obtain required certifications and 

permits.

C. Requirements of codes and regulations shall be considered as the minimum. Where the 

contract documents exceed (without violating) code and regulation requirements, 

contract requirements shall take precedence. Where codes conflict, the more stringent 

shall apply.

1.6 DUST CONTROL

Temporary partitions should be constructed as called out on the Contract Documents and 

as mentioned in specification Section 024119 3 Selective Demolition.

 1.7 PROTECTION OF EXISTING IMPROVEMENTS

A. Take precautions necessary to protect all existing utilities, monitor wells, and other 

Site improvements to remain from damage due to the work of this Project.

B. Provide restoration of damaged property if damage is a result of construction 

activities.

1.8 TRAFFIC CONTROL
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A. Maintain control of vehicular and pedestrian traffic caused by, or resulting from, the 

work of this Project.

B. Means of control shall be in accordance with the applicable regulations of the 

jurisdiction responsible for traffic safety.

1.9 TEMPORARY CONTROLS

A. Conform to all applicable state and local ordinances and regulations.  Obtain and pay 

for necessary permits and licenses as required by local jurisdictions.

END OF SECTION
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SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division 1 Specification Sections, apply to this 

Section.

1.2 SUMMARY

A. This Section includes requirements for temporary utilities, support facilities, and security 

and protection facilities.

1.3 USE CHARGES

A. General:  Cost or use charges for temporary facilities shall be included in the Contract 

Sum.  Allow other entities to use temporary services and facilities without cost. 

B. Water Service: Pay water service use charges for water used by all entities for 

construction operations.

C. Electric Power Service:  Pay electric power service use charges for electricity used by all 

entities for construction operations.

1.4 QUALITY ASSURANCE

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for 

temporary electric service.  Install service to comply with NFPA 70.

PART 2 - PRODUCTS

2.1 MATERIALS

2.2 TEMPORARY FACILITIES

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, 

temperature controls, and foundations adequate for normal loading.

B. Common-Use Field Office:  Of sufficient size to accommodate needs of construction 

personnel.  Keep office clean and orderly.  Furnish and equip offices as follows:

1. Furniture required for Project-site documents including file cabinets, plan tables, 

plan racks, and bookcases.
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2. Heating and cooling equipment necessary to maintain a uniform indoor 

temperature of 68 to 72 deg F.

3. Lighting fixtures capable of maintaining average illumination of 20 fc at desk 

height.

2.3 EQUIPMENT

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 

locations and classes of fire exposures.

B. Heating Equipment:  Unless Owner authorizes use of permanent heating system, 

provide vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual 

space thermostatic control.

PART 3 - EXECUTION

3.1 INSTALLATION, GENERAL

A. Locate facilities where they will serve Project adequately and result in minimum 

interference with performance of the Work.  Relocate and modify facilities as required 

by progress of the Work.

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until 

facilities are no longer needed or are replaced by authorized use of completed 

permanent facilities.

3.2 TEMPORARY UTILITY INSTALLATION

A. General:  Install temporary service or connect to existing service.

1. Arrange with utility company, Owner, and existing users for time when service can 

be interrupted, if necessary, to make connections for temporary services.

B. Water Service:  Install water service and distribution piping in sizes and pressures 

adequate for construction.

C. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use 

of construction personnel.  Comply with authorities having jurisdiction for type, number, 

location, operation, and maintenance of fixtures and facilities.

D. Heating:  Provide temporary heating required by construction activities for curing or 

drying of completed installations or for protecting installed construction from adverse 

effects of low temperatures or high humidity.  Select equipment that will not have a 

harmful effect on completed installations or elements being installed.

E. Electric Power Service:  Provide electric power service and distribution system of 

sufficient size, capacity, and power characteristics required for construction operations.

F. Lighting:  Provide temporary lighting with local switching that provides adequate 

illumination for construction operations, observations, inspections, and traffic conditions.
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G. Telephone Service:  Provide temporary telephone service in common-use facilities for 

use by all construction personnel.  Install one telephone line(s) for each field office.

H. Traffic Controls:  Comply with requirements of authorities having jurisdiction.

1. Protect existing site improvements to remain including curbs, pavement, and 

utilities.

2. Maintain access for fire-fighting equipment and access to fire hydrants.

I. Parking:  Provide temporary parking areas for construction personnel.

J. Dewatering Facilities and Drains:  Comply with requirements of authorities having 

jurisdiction.  Maintain Project site, excavations, and construction free of water.

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 

adjoining properties nor endanger permanent Work or temporary facilities.

2. Remove snow and ice as required to minimize accumulations.

K. Project Identification and Temporary Signs:  Provide Project identification sign.  Install 

signs where indicated to inform public and individuals seeking entrance to Project.  

Unauthorized signs are not permitted.

L. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to 

handle waste from construction operations.  Comply with requirements of authorities 

having jurisdiction.  Comply with Division 1 Section "Cleaning" for progress cleaning 

requirements.

M. Temporary Stairs:  Until permanent stairs are available, provide temporary stairs where 

ladders are not adequate.

3.3 SECURITY AND PROTECTION FACILITIES INSTALLATION

A. Environmental Protection:  Provide protection, operate temporary facilities, and 

conduct construction in ways and by methods that comply with environmental 

regulations and that minimize possible air, waterway, and subsoil contamination or 

pollution or other undesirable effects.

B. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion 

and discharge of soil-bearing water runoff and airborne dust to adjacent properties 

and walkways, according to requirements of authorities having jurisdiction.

1. Inspect, repair, and maintain erosion- and sedimentation-control measures during 

construction until permanent vegetation has been established.

C. Stormwater Control:  Comply with authorities having jurisdiction.  Provide barriers in and 

around excavations and subgrade construction to prevent flooding by runoff of 

stormwater from heavy rains.

D. Site Enclosure Fence:  Before construction operations, furnish and install site enclosure 

fence in a manner that will prevent people and animals from easily entering site except 

by entrance gates.
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E. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and 

lighting.

F. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of 

types needed to protect against reasonably predictable and controllable fire losses.  

Comply with NFPA 241.

1. Supervise welding operations, combustion-type temporary heating units, and 

similar sources of fire ignition according to requirements of authorities having 

jurisdiction.

2. Develop and supervise an overall fire-prevention and -protection program for 

personnel at Project site.  Review needs with local fire department and establish 

procedures to be followed.  Instruct personnel in methods and procedures.  Post 

warnings and information.

3.4 OPERATION, TERMINATION, AND REMOVAL

A. Maintenance:  Maintain facilities in good operating condition until removal.

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve 

indicated results and to avoid possibility of damage.

B. Termination and Removal:  Remove each temporary facility when need for its service 

has ended, when it has been replaced by authorized use of a permanent facility, or no 

later than Substantial Completion.  Complete or, if necessary, restore permanent 

construction that may have been delayed because of interference with temporary 

facility.  Repair damaged Work, clean exposed surfaces, and replace construction that 

cannot be satisfactorily repaired.

END OF SECTION
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SECTION 012100 - ALLOWANCES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes administrative and procedural requirements governing allowances.

B. Types of allowances include the following:

1. Lump-sum allowances.

1.3 DEFINITIONS

A. Allowance: A quantity of work or dollar amount included in the Contract, established in lieu 

of additional requirements, used to defer selection of actual materials and equipment to a 

later date when direction will be provided to Contractor. If necessary, additional 

requirements will be issued by Change Order.

1.4 SELECTION AND PURCHASE

A. At the earliest practical date after award of the Contract, advise Architect of the date 

when final selection, or purchase and delivery, of each product or system described by an 

allowance must be completed by the Owner to avoid delaying the Work.

B. At Architect's request, obtain proposals for each allowance for use in making final 

selections. Include recommendations that are relevant to performing the Work.

C. Purchase products and systems selected by Architect from the designated supplier.

1.5 ACTION SUBMITTALS

A. Submit proposals for purchase of products or systems included in allowances in the form 

specified for Change Orders.
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1.6 INFORMATIONAL SUBMITTALS

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the site for 

use in fulfillment of each allowance.

B. Submit time sheets and other documentation to show labor time and cost for installation of 

allowance items that include installation as part of the allowance.

C. Coordinate and process submittals for allowance items in same manner as for other portions 

of the Work.

1.7 LUMP-SUM ALLOWANCES

A. Allowance shall include cost to Contractor of specific products and materials ordered by 

Owner or selected by Architect under allowance and shall include taxes, freight, and 

delivery to Project site.

B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, 

labor, installation, overhead and profit, and similar costs related to products and materials 

ordered by Owner or selected by Architect under allowance shall be included as part of 

the Contract Sum and not part of the allowance.

C. Unused Materials: Return unused materials purchased under an allowance to manufacturer 

or supplier for credit to Owner, after installation has been completed and accepted.

1. If requested by Architect, retain and prepare unused material for storage by Owner. 

Deliver unused material to Owner's storage space as directed.

1.8 ADJUSTMENT OF ALLOWANCES

A. Allowance Adjustment: To adjust allowance amounts, prepare a Change Order proposal 

based on the difference between purchase amount and the allowance, multiplied by final 

measurement of work-in-place where applicable. If applicable, include reasonable 

allowances for cutting losses, tolerances, mixing wastes, normal product imperfections, 

required maintenance materials, and similar margins.

1. Include installation costs in purchase amount only where indicated as part of the 

allowance.

2. If requested, prepare explanation and documentation to substantiate distribution of 

overhead costs and other markups.

3. Submit substantiation of a change in scope of Work, if any, claimed in Change Orders 

related to unit-cost allowances.

4. Owner reserves the right to establish the quantity of work-in-place by independent 

quantity survey, measure, or count.

B. Submit claims for increased costs due to a change in the scope or nature of the allowance 

described in the Contract Documents, whether for the purchase order amount or 

Contractor's handling, labor, installation, overhead, and profit.
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1. Do not include Contractor's or subcontractor's indirect expense in the Change Order 

cost amount unless it is clearly shown that the nature or extent of Work has changed 

from what could have been foreseen from information in the Contract Documents.

2. No change to Contractor's indirect expense is permitted for selection of higher- or 

lower-priced materials or systems of the same scope and nature as originally 

indicated.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine products covered by an allowance promptly on delivery for damage or defects. 

Return damaged or defective products to manufacturer for replacement.

3.2 PREPARATION

A. Coordinate materials and their installation for each allowance with related materials and 

installations to ensure that each allowance item is completely integrated and interfaced 

with related work.

3.3 SCHEDULE OF ALLOWANCES

A. Allowance No. 1: Lump-Sum Allowance: Include the sum of $15,000.00 for the following: 

Construction Contingency (for differing and unknown conditions encountered during 

construction).

END OF SECTION 012100
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division 1 Specification Sections, apply to this 

Section. 

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for contract closeout, 

including, but not limited to, the following:

1. Inspection procedures.

2. Record Documents

3. Operation and Maintenance Manuals

4. Warranties.

5. Final cleaning.

1.3 SUBSTANTIAL COMPLETION

A. Preliminary Procedures:  Before requesting inspection for determining date of 

Substantial Completion, complete the following.  List items below that are incomplete in 

request.

1. Prepare a list of items to be completed and corrected (punch list), the value of 

items on the list, and reasons why the Work is not complete.

2. Submit specific warranties, workmanship bonds, maintenance service 

agreements, final certifications, and similar documents.

3. Prepare and submit Project Record Documents, operation and maintenance 

manuals and similar final record information.

4. Deliver tools, spare parts, extra materials, and similar items to location designated 

by Owner.  Label with manufacturer's name and model number where 

applicable.

5. Complete startup testing of systems.

6. Submit test/adjust/balance records.

7. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements.

8. Complete final cleaning requirements, including touchup painting.

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On 

receipt of request, Architect will proceed with inspection.  Architect will prepare the 

Certificate of Substantial Completion after inspection or will notify Contractor of items, 

either on Contractor's list or additional items identified by Architect that must be 

completed or corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous 

inspections as incomplete is completed or corrected.
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2. Results of completed inspection will form the basis of requirements for Final 

Completion.

1.4 FINAL COMPLETION

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final 

Completion, complete the following:

1. Submit a final Application for Payment according to Division 1 Section "Payment 

Procedures."

2. Submit certified copy of Architect's Substantial Completion inspection list of items 

to be completed or corrected (punch list), endorsed and dated by Architect.  

The certified copy of the list shall state that each item has been completed or 

otherwise resolved for acceptance.

3. Instruct Owner's personnel in operation, adjustment, and maintenance of 

products, equipment, and systems.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer 

or fabricator of the surface to be cleaned.  Do not use cleaning agents that are 

potentially hazardous to health or property or that might damage finished surfaces.

PART 3 - EXECUTION

3.1 FINAL CLEANING

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to 

comply with local laws and ordinances and Federal and local environmental and 

antipollution regulations.

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  

Clean each surface or unit to condition expected in an average commercial building 

cleaning and maintenance program.  Comply with manufacturers written instructions.

1. Complete the following cleaning operations before requesting inspection for 

certification of Substantial Completion for entire Project or for a portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction 

activities, including landscape development areas, of rubbish, waste 

material, litter, and other foreign substances.

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, 

and other foreign deposits.

c. Rake grounds that are neither planted nor paved to a smooth, even-

textured surface.

d. Remove tools, construction equipment, machinery, and surplus material 

from Project site.

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid 
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disturbing natural weathering of exterior surfaces.  Restore reflective 

surfaces to their original condition.

f. Remove debris and surface dust from limited access spaces, including 

roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and 

similar spaces.

g. Sweep concrete floors broom clean in unoccupied spaces.

h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; 

shampoo if visible soil or stains remain.

i. Clean transparent materials, including mirrors and glass in doors and 

windows.  Remove glazing compounds and other noticeable, vision-

obscuring materials.  Replace chipped or broken glass and other damaged 

transparent materials.  Polish mirrors and glass, taking care not to scratch 

surfaces.

j. Remove labels that are not permanent.

k. Touch up and otherwise repair and restore marred, exposed finishes and 

surfaces.  Replace finishes and surfaces that cannot be satisfactorily 

repaired or restored or that already show evidence of repair or restoration.

1) Do not paint over "UL" and similar labels, including mechanical and 

electrical nameplates.

l. Wipe surfaces of mechanical and electrical equipment, elevator 

equipment, and similar equipment.  Remove excess lubrication, paint and 

mortar droppings, and other foreign substances.

m. Clean plumbing fixtures to a sanitary condition, free of stains, including 

stains resulting from water exposure.

n. Clean exposed surfaces of diffusers, registers, and grills.

o. Clean light fixtures, lamps, globes, and reflectors to function with full 

efficiency.  Replace burned-out bulbs, and those noticeably dimmed by 

hours of use, and defective and noisy starters in fluorescent and mercury 

vapor fixtures to comply with requirements for new fixtures.

p. Leave Project clean and ready for occupancy.

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 

debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 

dangerous materials into drainage systems.  Remove waste materials from Project site 

and dispose of lawfully.

 END OF SECTION
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SECTION 01 78 23 3 OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL

PART 2 - RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section.

2.2 SUMMARY

A. This Section includes administrative and procedural requirements for preparing operation and 

maintenance manuals, including the following:

1. Operation and maintenance documentation directory.

2. Emergency manuals.

3. Operation manuals for systems, subsystems, and equipment.

4. Maintenance manuals for the care and maintenance of products, materials, and 

finishes.

B. Related Sections include the following:

1. Division 1 Section "Submittal Procedures" for submitting copies of submittals for operation 

and maintenance manuals.

2. Division 1 Section "Project Record Documents" for preparing Record Drawings for 

operation and maintenance manuals.

3. Divisions 2 through 33 Sections for specific operation and maintenance manual 

requirements for the Work in those Sections.

2.3 DEFINITIONS

A. System:  An organized collection of parts, equipment, or subsystems united by regular 

interaction.

B. Subsystem:  A portion of a system with characteristics similar to a system.

2.4 SUBMITTALS

A. Final Submittal:  Submit one copy one of each manual in final form at least 15 days before final 

inspection.  Architect will return copy with comments within 15 days after final inspection.

1. Correct or modify each manual to comply with Architect's comments.  Submit 3 copies 

of each corrected manual within 15  days of receipt of Architect's comments.
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2.5 COORDINATION

A. Where operation and maintenance documentation includes information on installations by 

more than one factory-authorized service representative, assemble and coordinate 

information furnished by representatives and prepare manuals.

PART 3 - OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A. Organization:  Include a section in the directory for each of the following:

1. List of documents.

2. List of systems.

3. List of equipment.

4. Table of contents.

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to operation 

and maintenance manuals that contain information about each system.

C. List of Equipment:  List equipment for each system, organized alphabetically by system.  For 

pieces of equipment not part of system, list alphabetically in separate list.

D. Tables of Contents:  Include a table of contents for each emergency, operation, and 

maintenance manual.

E. Identification:  In the documentation directory and in each operation and maintenance 

manual, identify each system, subsystem, and piece of equipment with same designation used 

in the Contract Documents.  If no designation exists, assign a designation according to 

ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building 

Systems."

3.2 MANUALS, GENERAL

A. Organization:  Unless otherwise indicated, organize each manual into a separate section for 

each system and subsystem, and a separate section for each piece of equipment not part of 

a system.  Each manual shall contain the following materials, in the order listed:

1. Title page.

2. Table of contents.

3. Manual contents.

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following information:

1. Subject matter included in manual.

2. Name and address of Project.

3. Name and address of Owner.

4. Date of submittal.

5. Name, address, and telephone number of Contractor.

6. Cross-reference to related systems in other operation and maintenance manuals.
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C. Table of Contents:  List each product included in manual, identified by product name, indexed 

to the content of the volume, and cross-referenced to Specification Section number in Project 

Manual.

1. If operation or maintenance documentation requires more than one volume to 

accommodate data, include comprehensive table of contents for all volumes in each 

volume of the set.

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents alphabetically by 

system, subsystem, and equipment.  If possible, assemble instructions for subsystems, 

equipment, and components of one system into a single binder.

1. Binders/Maintenance Manuals:  Organize operation and maintenance data into suitable 

sets of mangeable size.  Binders shall be Red Buckram binders with easy view metal for 

sheet size 11= X 8 ½= with expandable metal capacity as required for the project, rivet 

through construction with library corners using #12 BB and lining with same materials as 

cover, front cover and back-bone foil stamped in white.  Binders shall be as 

manufactured by Hiller Bookbinding or equal.  The master index sheet and each tabbed 

index sheet shall be AICO Gold-Line indexes or equal.  Mark appropriate identification 

on front spine of each binder.  Include the following types of information: 

a. If two or more binders are necessary to accommodate data of a system, organize 

data in each binder into groupings by subsystem and related components.  Cross-

reference other binders if necessary to provide essential information for proper 

operation or maintenance of equipment or system.

b. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of contents.  

Indicate volume number for multiple-volume sets.

2. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose diagnostic 

software diskettes for computerized electronic equipment.

3. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with text.

a. If oversize drawings are necessary, fold drawings to same size as text pages and 

use as foldouts.

b. If drawings are too large to be used as foldouts, fold and place drawings in 

labeled envelopes and bind envelopes in rear of manual.  At appropriate 

locations in manual, insert typewritten pages indicating drawing titles, descriptions 

of contents, and drawing locations.

3.3 EMERGENCY MANUALS

A. Content:  Organize manual into a separate section for each of the following:

1. Type of emergency.

2. Emergency instructions.

3. Emergency procedures.
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B. Type of Emergency:  Where applicable for each type of emergency indicated below, include 

instructions and procedures for each system, subsystem, piece of equipment, and component:

1. Fire.

2. Flood.

3. Gas leak.

4. Water leak.

5. Power failure.

6. Water outage.

7. System, subsystem, or equipment failure.

8. Chemical release or spill.

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error messages, 

and similar codes and signals.  Include responsibilities of Owner's operating personnel for 

notification of Installer, supplier, and manufacturer to maintain warranties.

D. Emergency Procedures:  Include the following, as applicable:

1. Instructions on stopping.

2. Shutdown instructions for each type of emergency.

3. Operating instructions for conditions outside normal operating limits.

4. Required sequences for electric or electronic systems.

5. Special operating instructions and procedures.

3.4 OPERATION MANUALS

A. Content:  In addition to requirements in this Section, include operation data required in 

individual Specification Sections and the following information:

1. System, subsystem, and equipment descriptions.

2. Performance and design criteria if Contractor is delegated design responsibility.

3. Operating standards.

4. Operating procedures.

5. Operating logs.

6. Wiring diagrams.

7. Control diagrams.

8. Piped system diagrams.

9. Precautions against improper use.

10. License requirements including inspection and renewal dates.

B. Descriptions:  Include the following:

1. Product name and model number.

2. Manufacturer's name.

3. Equipment identification with serial number of each component.

4. Equipment function.

5. Operating characteristics.

6. Limiting conditions.

7. Performance curves.

8. Engineering data and tests.
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9. Complete nomenclature and number of replacement parts.

C. Operating Procedures:  Include the following, as applicable:

1. Startup procedures.

2. Equipment or system break-in procedures.

3. Routine and normal operating instructions.

4. Regulation and control procedures.

5. Instructions on stopping.

6. Normal shutdown instructions.

7. Seasonal and weekend operating instructions.

8. Required sequences for electric or electronic systems.

9. Special operating instructions and procedures.

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls 

as installed.

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required for 

identification.

3.5 PRODUCT MAINTENANCE MANUAL

A. Content:  Organize manual into a separate section for each product, material, and finish.  

Include source information, product information, maintenance procedures, repair materials 

and sources, and warranties and bonds, as described below.

B. Source Information:  List each product included in manual, identified by product name and 

arranged to match manual's table of contents.  For each product, list name, address, and 

telephone number of Installer or supplier and maintenance service agent, and cross-reference 

Specification Section number and title in Project Manual.

C. Product Information:  Include the following, as applicable:

1. Product name and model number.

2. Manufacturer's name.

3. Color, pattern, and texture.

4. Material and chemical composition.

5. Reordering information for specially manufactured products.

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following:

1. Inspection procedures.

2. Types of cleaning agents to be used and methods of cleaning.

3. List of cleaning agents and methods of cleaning detrimental to product.

4. Schedule for routine cleaning and maintenance.

5. Repair instructions.

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 

related services.
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F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

3.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

A. Content:  For each system, subsystem, and piece of equipment not part of a system, include 

source information, manufacturers' maintenance documentation, maintenance procedures, 

maintenance and service schedules, spare parts list and source information, maintenance 

service contracts, and warranty and bond information, as described below.

B. Source Information:  List each system, subsystem, and piece of equipment included in manual, 

identified by product name and arranged to match manual's table of contents.  For each 

product, list name, address, and telephone number of Installer or supplier and maintenance 

service agent, and cross-reference Specification Section number and title in Project Manual.

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation 

including the following information for each component part or piece of equipment:

1. Standard printed maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly 

and component removal, replacement, and assembly.

3. Identification and nomenclature of parts and components.

4. List of items recommended to be stocked as spare parts.

D. Maintenance Procedures:  Include the following information and items that detail essential 

maintenance procedures:

1. Test and inspection instructions.

2. Troubleshooting guide.

3. Precautions against improper maintenance.

4. Aligning, adjusting, and checking instructions.

5. Demonstration and training videotape, if available.

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list of 

required lubricants for equipment, and separate schedules for preventive and routine 

maintenance and service with standard time allotment.

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 

quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record:  Include manufacturers' forms for recording 

maintenance.

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, with parts 

identified and cross-referenced to manufacturers' maintenance documentation and local 

sources of maintenance materials and related services.
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G. Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds.

1. Include procedures to follow and required notifications for warranty claims.

EXECUTION

3.7 MANUAL PREPARATION

A. Emergency Manual:  Assemble a complete set of emergency information indicating 

procedures for use by emergency personnel and by Owner's operating personnel for types of 

emergencies indicated.

B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating 

care and maintenance of each product, material, and finish incorporated into the Work.

C. Operation and Maintenance Manuals:  Assemble a complete set of operation and 

maintenance data indicating operation and maintenance of each system, subsystem, and 

piece of equipment not part of a system.

1. Engage a factory-authorized service representative to assemble and prepare 

information for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an 

instructional manual for use by Owner's operating personnel.

D. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 

only sheets pertinent to product or component installed.  Mark each sheet to identify each 

product or component incorporated into the Work.  If data include more than one item in a 

tabular format, identify each item using appropriate references from the Contract Documents.  

Identify data applicable to the Work and delete references to information not applicable.

1. Prepare supplementary text if manufacturers' standard printed data are not available 

and where the information is necessary for proper operation and maintenance of 

equipment or systems.

E. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control sequence 

and flow diagrams.  Coordinate these drawings with information contained in Record Drawings 

to ensure correct illustration of completed installation.

1. Do not use original Project Record Documents as part of operation and maintenance 

manuals.

2. Comply with requirements of newly prepared Record Drawings in Division 1 Section 

"Project Record Documents."

F. Comply with Division 1 Sections for schedule for submitting operation and maintenance 

documentation.
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END OF SECTION
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SECTION 01 78 39 3 PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes administrative and procedural requirements for Project Record 

Documents, including the following:

1. Record Drawings.

2. Record Specifications.

3. Record Product Data.

B. Related Sections include the following:

1. Division 1 Section for general closeout procedures.

2. Division 1 Section "Operation and Maintenance Data" for operation and maintenance 

manual requirements.

3. Divisions 2 through 33 Sections for specific requirements for Project Record Documents 

of the Work in those Sections.

1.3 SUBMITTALS

A. Record Drawings:  Comply with the following:

1. Number of Copies:  Submit one set(s) of marked-up Record Prints.

a. Final Submittal:  Submit one set(s) of marked-up Record Prints showing 

modifications for trades involved in the project.

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and 

contract modifications.

C. Record Product Data:  Submit one copy of each Product Data submittal.

1. Where Record Product Data is required as part of operation and maintenance 

manuals, submit marked-up Product Data as an insert in manual instead of submittal 

as Record Product Data.
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PART 2 - PRODUCTS

2.1 RECORD DRAWINGS

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings 

and Shop Drawings.

1. Preparation:  Mark Record Prints to show the actual installation where installation varies 

from that shown originally.  Require individual or entity who obtained record data, 

whether individual or entity is Installer, subcontractor, or similar entity, to prepare the 

marked-up Record Prints.

a. Give particular attention to information on concealed elements that would be 

difficult to identify or measure and record later.

b. Accurately record information in an understandable drawing technique.

c. Record data as soon as possible after obtaining it.  Record and check the 

markup before enclosing concealed installations.

2. Content:  Types of items requiring marking include, but are not limited to, the following:

a. Dimensional changes to Drawings.

b. Revisions to details shown on Drawings.

c. Depths of foundations below first floor.

d. Locations and depths of underground utilities.

e. Revisions to routing of piping and conduits.

f. Revisions to electrical circuitry.

g. Actual equipment locations.

h. Duct size and routing.

i. Locations of concealed internal utilities.

j. Changes made following Architect's written orders.

k. Details not on the original Contract Drawings.

l. Field records for variable and concealed conditions.

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing 

actual physical conditions, completely and accurately.  If Shop Drawings are marked, 

show cross-reference on the Contract Drawings.

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 

between changes for different categories of the Work at same location.

5. Mark important additional information that was either shown schematically or omitted 

from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order 

numbers, and similar identification, where applicable.

2.2 RECORD SPECIFICATIONS

A. Preparation:  Mark Specifications to indicate the actual product installation where installation 

varies from that indicated in Specifications, addenda, and contract modifications.
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1. Give particular attention to information on concealed products and installations that 

cannot be readily identified and recorded later.

2.3 MISCELLANEOUS RECORD SUBMITTALS

A. Assemble miscellaneous records required by other Specification Sections for miscellaneous 

record keeping and submittal in connection with actual performance of the Work.  Bind or 

file miscellaneous records and identify each, ready for continued use and reference.

PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE

A. Recording:  Maintain one copy of each submittal during the construction period for Project 

Record Document purposes.  Post changes and modifications to Project Record Documents 

as they occur; do not wait until the end of Project.

B. Maintenance of Record Documents and Samples:  Store Record Documents and Samples in 

the field office apart from the Contract Documents used for construction.  Do not use Project 

Record Documents for construction purposes.  Maintain Record Documents in good order 

and in a clean, dry, legible condition, protected from deterioration and loss.  Provide access 

to Project Record Documents for Architect's reference during normal working hours.

END OF SECTION
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